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Look again 










At the New, Field-proved Quantichem Instrument 


Here is a unit that automatically analyzes process liquids colorimetrically . . . 
performs all the steps of a manual analysis without an operator’s attention. 


This industrial process tool has been tested and proved in field installations . . . can be 
used to automate many colorimetric analyses not requiring filtration or boiling. 
Instruments for water analyses measure silica 0 to 0.05 PPM (parts per million), total 
hardness 0 to 3 PPM, iron 0 to 100 PPM, and phosphates. 


Take a second look at these in-plant process instruments . . . see how they can be applied 
to your problem. Write for Bulletin 1156 on the Quantichem colorimetric analyzer 
. . . Suncoast Instrument Division, Milton Roy Company, 
1300 East Mermaid Lane, Philadelphia 18, Pennsylvania. 
Engineering representatives throughout the world. 
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CHEMICAL INSTRUMENTATION SYSTEMS 





Controlled Volume Pumps * Quantichem Analyzers 






Chemical Feed Systems * Anders Air and Gas Dryers 
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Johnson pivots and shafts 
are heat treated for maxi- 
mum hardness and polished 
to a metallographic finish 
to provide optimun wear 
resistance and minimum 


friction. Johnson pivots, 


shafts, staffs, and other 


miniature special parts of 
stainless steel, copper or 


alloys. 


Before you buy any pivots, 
Shafts or other miniature 
components check Johnson. 
Quality 
costs are lower than aver- 


is uniformly high, 


age in-shop production be- 
cause of the specialized 
production methods devel- 
oped by Welton V. Johnson. 
Write 


today for complete 


information, samples and 


prices. 


- welton v. 
johnson 


engineering co., inc. 


64 Summit Avenue 


Summit, New Jersey 


L A1170 


write for samples 


or quotations today 
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e The Vital Electrical Connection 
No electrical device is more reli 
able than its electrical connectior 


e How to Trouble Shoot Pneumatic Control Systems 
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on electronic system ervicina. 
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The need for more trained technical writers to meet increasing de- 
mands will be met come fall, when Carnegie Institute of Technology 
introduces a new curriculum in Technical Writing and Editing. 
Courses will be geared for women interested in science and en- 
gineering, but who are reluctant to enter fields designed primarily 
for men. 


A real hassle is brewing on the subject of engineer shortage. 
Expect: dissension on whether emphasis should be placed on quantity 
or quality to meet the need; a tug of war on Federal aid to education ; 
more criticism on crash programs; attack on military emphasis; a 
possible hold-out on graduate aid programs. 


ISAJ feels that industrial leaders could go a long way in easing the 
situation now by seriously considering and taking steps toward a top- 
level conference. Industry could step into the breach with a solid, 
down-to-earth program. 


Look for the Administration to cut the number of technical assist- 
ance programs to underdeveloped countries in the next 2 years. 
Hardest hit will be African and Latin American countries. 


The communist controlled All-Indonesian Central Trade Union Organ- 
ization has its back against the wall. It has cabled the World Fed- 
eration of Trade Unions requesting that technical experts from 
“developed and progressive countries” be sent to fill the gap in 
industry left by the expulsion of Dutch technicians. 


The big question this month—who’s going to be permanent director 
of Defense Department’s Advance Research Agency? At this 
writing, Holaday, guided missile director, is serving temporarily. 


Several agencies and individuals in government and industry, despite 
the fact that ARA’s duties haven’t been outlined yet, fear military 
emphasis will overshadow a peace-time program. 


Senators McClellan and Humphrey’s proposal for the creation of a 
Science and Technical Dept. in the government was squelched by 
National Science Foundation’s director Waterman before it could get 
much backing. Waterman beat the senators to the draw in his 
annual report: such an idea, he said, would only add to frustration 
and confusion. 


The proposal calls for a lumping of AEC, NSF, Patent Office, National 
Bureau of Standards and the Dept. of Commerce’s Office of Technical 
Services in one department. 


If Waterman’s report didn’t kill the proposal completely, it will 
probably die on the vine while more important and less controversial 
matters are given prime consideration. 


IBM has a new experimental electronic bank-deposit system in opera- 
tion. Here’s a switch—the checks aren’t punched; magnetic ink is 
used to code checks. Total sorting, listing and posting is done in one 
account-recording operation. 


The wraps are off a new Ampex magnetic tape recorder that trans- 
forms a photo into magnetic impulses. It will retransmit, store it 
permanently on magnetic tape or convert it back to a photo at will. 
John Jipp of the firm’s Instrument Division says it should result in 
many new industrial and scientific facsimile applications. 

(Please Turn to Page 14) 

















WHAT’S NEW IN THE INDUSTRY (Continued) ————-----—— 


Business Outlook 


Petroleum Picture 


Mergers 


Contracts 


Sales 


Big news this month continues to be the economic recession seen jp 
reduced sales and felt by most industries. 


Some encouragement comes from Dr. Marcus Nadler, Professor of 
Finance, NYU. He says that the downturn in the economy is not the 
beginning of a sharp decline in business, but only an expected read. 
justment that should run its course by year end. 


But barring a national emergency, 1958 will find scientific instry. 
ment manufacturers facing narrowed profit margins and shrinking 
capital expenditures, according to Kenneth Andersen, executive vice 
president of the Scientific Apparatus Makers Assoc. SAMA esti. 
mates dollar volume sales may be down 5 to 15‘:. 


Many companies like Milton Roy are putting their money on market- 
ing new products in an effort to revive sales. Industrial exhibits 
will get wide play this year by the wise company with an eye toward 
increased sales. 


Secretary of Commerce Weeks indicated that oil import controls wil] 
be tightened to offset rising U.S. oil stocks and decreased domestic 
demands. 

Many fear a collapse in the general price structure for the petroleum 
industry unless there is a reduction in foreign petroleum imports, 


But U.S. companies are stepping up their search for petroleum 
sources abroad. They are expected to spend $30 billion in the next 
5 years. 


Merger of Solar Aircraft Co. (San Diego) and Norden-Ketay (Stam- 
ford, Conn.) was approved. Solar will issue 230,000 common stock 
shares for 1,300,000 of Norden-Ketay common stock outstanding. 


Peninsular Metal Products Corp. has concluded an agreement to ac- 
quire the George L. Nankervis Co. No details available. 


Litton Industries will acquire 100‘¢ common stock of the Monroe Cal- 
culating Machine Co. 


Beckman Instruments was awarded a $132,000 contract for 2 high 
accuracy analog computers to speed development of advance rocket 
and missile engines. 

Librascope will build the digital fire computers for Minneapolis- 
Honeywell’s anti-sub rocket under a $12 million Navy contract. 


Robertshaw-Fulton Controls, Instrument Division carried off a $7.5 
million contract for development and qualification of ballistic missile 
valves. Contract followed disclosure that 76% of IRBM and ICBM 
failures were due to malfunction of valves and solenoids. 


Sperry Rand Corp. sales for the fiscal year ending March 31, 1958 
will remain good but earnings will be lower, say company officials. 


Minnesota Mining and Manufacturing sales for the last quarter of 
1957 were about $5 million short of expectations, but 10% higher 
than in 1956. 


Erik Jonsson, president of Texas Instruments reports that net sales 
for 1958 should reach $80 million. 
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INSTRUMENTS AT WORK 


. . . short stories about real applications 


Spectrometer 
Spots Oil and Gas 


In oil well wildcatting, the ratio of 
hits to misses is about one to ten. And 
when a pay zone is passed up, the cost 
of the abandoned well isn’t the only 
loss—a valuable oil reserve may be 
overlooked. Any technique which 
can improve this hit-to-miss ratio is 
obviously of tremendous value. 

The latest wrinkle in spotting po- 
tential producing wells relies on the 
mass spectrometer. Based on the ex- 
treme sensitivity of this instrument, 
engineers at Hycalog, Inc., of Shreve- 
port, Louisiana, believed it could be 
used for oil-well logging. 


How Oil-Bearing Strata 
Are Found 


Oil is always found with gas. Some 
of these hydrocarbons are carried up 
the drill hole to the surface in mud 
and cuttings. Hycalog installed a Con- 
solidated Electrodynamics Corporation 
mass spectrometer in one of their mo- 
bile laboratories. This equipment, 
taken to the well site, continuously 


checks drilling mud samples for signs 
of oil or gas as drilling proceeds. 
Gas is continuously extracted from 
the samples by a degasser (designed 
by Hycalog) and passed into the mass 
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spectrometer where it is analyzed for 
hydrocarbon type and content. In 
some cases, say Hycalog engineers, the 
spectrometer is sufficiently 
to indicate that a hydrocarbon bearing 
zone is being approached, even be- 
fore it is actually reached! However, 

be sure they have spotted an oil 
or gas bearing zone, the engineers say 
it's mecessary to drill through and 
analyze several thousand feet of hole. 


Better Than Previous Tests 


In the past, several other methods 
have been used to test drill-mud for 
hydrocarbon. In one of these, bit 
cuttings are exposed to ultraviolet light 
which induces fluorescence if crude oil 
is present. In another test, drilling 
mud is checked by a hot-wire analyzer 
(using the catalytic combustion prin- 
ciple) to obtain an actual Bru measure 
of the hydrocarbon gases. However, 
under ideal conditions, the mass spec- 
trometer produces sensitivities of 10 
parts per million as compared to 400 
ppm for the hot-wire detector. 

Hycalog has proved-out the mass 
spectrometer in actual field tests, and 
is now routinely analyzing cores, cut- 
tings and mud in its “Hycalogging” 
service. 


This Hycalog technician 
is introducing a cali- 
brating sample into the 
Consolidated Electro- 
dynamics mass spectro- 
meter. 
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AIR CABLE 


it 
cuts 
installation 


costs 


When four or more pairs of thermocouple 
extension wires are needed, Serv-RITE 
thermocouple extension cable will reduce 
installation costs several ways. It takes 
considerably less time compared to pull- 
ing individual pairs of wires through 
conduit. Cable also permits the use of 
much smaller conduit than for the same 
number of individual wires. It can be 
hung without conduit, or installed in 
open trough or by direct burial. 

The cable, as well as each conductor, 
is color coded. Also, each pair of wire 
is marked for quick identification. 

Cables with multiple pairs of four or 
more conductors of the commonly used 
types are carried in stock. 


Write for Bulletin No. 1200-3 
for specifications and data on SERV-RITE 
thermocouple extension cables. 


8146 


CLAUD S. GORDON CO. 


Manufacturers ¢ Engineers ¢ Distributors 





623 West 30th Street, Chicago 16, Illinois 
2011 Hamilton Ave., Cleveland 14, Ohio 
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Needle Valves 


Rugged, outstanding performers 
for proportional control of 
small flows. Interchangeable 
seat rings and plugs. For 
water, gas, steam, chemicals. Trim 
and body materials available for 
“difficult” fluids. Shown here with 
unique reversible Stabilflo Motor. 


Butterfly Valves 


Light and heavy duty types, 
with angle or swing-through 
seating, in spool or wafer 
body style, for low pressure air, 
gases in combustion control, 
steam, high pressure gases and 
liquids, etc. Available with 
Stabilflo Motor (shown ) or 
cylinder operator. 





Super-Pressure Valves 


For throttling or let-down 
service up to 30,000 psi. Features 
an exclusive high-pressure 
bellows seal. Port sizes and 
connections to meet high 
pressure process specifications. 












































9 Strategic Branch Shops for Coast-to-Coast Service: Atlanta, Ga. * Pittsburgh. Pa. * Chicago (Skokie). Ill. + Dallas. Tex 4 
Houston, Tex. «+ San Francisce (San Leandro). Cal. + Los Angeles, Cal. - Montreal. Que. + Vancouver. B. C. ; 












GET THE 


Saunders Type Valves 


A complete line, particularly suited 
to handling of highly corrosive 
fluids, or fluids containing solids in 
suspension. Available with 
Stabilflo Motor as shown, or with 
Stabiload Cylinder and 
Power Positioner. 


Gate Valves 


Guillotine-type slide valves, specially 
designed to handle pulp fibre, 
slurries, and similar fluids. Available with 
Stabiload Cylinder and Power 
Positioner as illustrated, for throttling 
service, or with 4-way pilot 
valve for on-off service. 






































QUICK REVERSIBLE 
MOTOR WITH 
SUSPENDED 
CONSTRUCTION — 
NO GUIDES NEEDED 
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TEFLON V-RING 
PACKING 





WIDE RANGE EQUAL 
PERCENTAGE 
STABILFLO PLUG 

















TION TO YOUR CONTROL VALVE PROBLEMS 


























... with Foxboro 
Pneumatic 
Control Valves 






You can always be sure of get- 
ting the control valve best suited 
to flow conditions and control ac- 
ole tions when you specify Foxboro. 
SPRING No other single source offers such 
a wide variety of control valves 


for specific applications. None 

















WEATHER-PROOF other has Foxboro’s experience in 
— ms Low applying them — in every phase 
GRAVITY of industrial processing. 


Your choice extends from 
valves for simple on-off control 
at one extreme, to specialized pro- 
portioning control at the other; for 
high vacuum work to operation at 
30,000 psi; for temperatures from 
—350° to +1000°F. And there's 
a wide choice of plug designs — 
and of alloys and trim to handle 

seiains even severely corrosive and ero- 
INDICATOR sive fluids. 

You can save shipping cost and 
time, too, buying direct from Fox- 
boro’s strategically located 
branch shops. They‘re staffed by 
experts. 

EASILY A few typical control valves 
en from Foxboro’s complete line are 
BOX illustrated here. For full details, 
or specific information on your 
a problem, call your nearby Fox- 
boro Field Engineer or write The 
| ewse Foxboro Company, 343 Neponset 
Ave., Foxboro, Mass. 
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In this last of his exclusive ISAJ six-article series on Professional Engi- p 
neering, author Constance presents the ethical and personal character- 
istics that must distinguish the truly Professional Engineer. 


engineers to achieve public recognition and strength by uniting: to 
stop their apologies and to develop pride in their profession. 
Constance knows whereof he writes through fifteen years of coun- 
selling and preparing engineers for their licensing examinations. 


Ethics in Professional Engineering 


by John D. Constance, P. E. 
Registered Professional Engineer 


New York and New Jersey 


THE WORD “PROFESSION” im- 
plies ethical practice: without it, the 
term is misplaced and undeserved. 
Our Engineers’ Council for Profes- 
sional Development (ECPD) Train- 
ing Committee states this in another 


way: “It is impossible to overempha- 
size that technical competence is the 
necessary but not sufficient condition 
for becoming a professional engineer. 
In addition must be developed quali- 
ties of personality and character, which 
will establish unmistakably, trust, con- 
fidence, and loyalty in man-to-man re- 
lationships.” 

Twenty-seven years ago Civil Engi- 
neering Magazine pointed out: “The 
engineer who considers his calling to 


A RECAP OF CONSTANCE’S ARTICLES* 


In the past year, your ISAJ has 
carried the following articles on 
Professional Engineering. 

1. “The Meaning of Engineer’s 
Registration,” page 178, May, 1957. 
2. “Who Qualifies as a Profession- 


al Engineer?” page 290, July, 1957. 
3. “How to Apply for Professional 


License,” page 67A, September, 
1957. 
4. “How to Prepare for Registra- 


tion Exams,” page 510, November, 


1957. 


5. “Moving Day for Your Engi- 
neering License,” page 18, Jan- 
uary, 1958. 

*In his forthcoming book, “How 


To Become a Professional Engi- 
neer,” McGraw-Hill Book Co., N. 
Y. C., July 1958, Constance will 
tell you how examining boards 
evaluate your experience record 
and conduct examinations. The 
book shows how your experience 
is rated as professional, non-pro- 
fessional or sub-professional, and 
eliminates lost motion in going 
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after your license. Charts, tables, 
and check sheets included simplify 
understanding of procedure, help- 
ful not only to the younger engi- 
neers, but also to more experienced 
engineers by making his hard 
earned experience pay off by pos 
sible waiver of parts of the exami 
nation. Chapters include: Why 
Professional Engineering, Require 
ments for Registration, Criteriz 
for Evaluating Experience, Writ 
ing Up Your Experience Record 
How To Prepare for the Writter 
Examination, What To Look for i1 
Refresher Courses, Multiple Regis- 
tration, Eminence . . . Open Door 
to Registration, Engineers’ Seal. 
Appendix lists state board secre- 
taries, study aids, and a _ short 
guide to Land Surveying licensure. 
Written in cooperation with the 
National Council of State Boards 
of Engineering Examiners, the 
book gives the licensing picture as 
never before presented. 

Mr. Constance’s address 
Hudson Terrace, Cliffside 
New Jersey. 


is 625 


Park, 


He urges 


John 














be a profession will be interested 
learn the obligation he has assumed 
to justify so high a status. A pie 
fessional man must possess special: 
knowledge and skill and the ability @ 
exercise them. But of equal or greatef 
importance, he must possess altruisti¢ 
characteristics and conform rigidly @ 
a high order code of ethics.” 


High Ethical Standards 


Every engineer should repeat 
familiarize himself with the Code 
Ethics given below. He should 
his conscience by asking, “Am I 
professional in my attitudes, in 
relations with my employers, 
ployees, clients, and with the publie? 
Every engineer should strive to become 
a credit to his chosen profession and 
guide younger men not by mere words 
but more so through “contagion”. 

The layman depends entirely on the 
engineers’ integrity because he knows 
nothing of technology. People must 
take the engineer's word that theres 
been no cheating when he designs the jto Dayst 
intricate controls for an automatic | Parts 
elevator, purifies city drinking watet, paally a 
or designs supersonic airplane com reduced. 
trols. But the public cannot rely of po 
his integrity if the engineer is unethr lait char 
cal. ‘tion, All 

All engineers must do some hones |-.. tom 
worrying about ethics in their everyday 
living and working. They must oF 
ganize local engineering  societiés 
meetings for the discussion of ethiés 
They should include regular sessi 
on ethics in national and regi 
society programs. They should requ 
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(Please Turn to Page 28) 


Marc 


ISA Journal 


DAYSTROM-WESTON 
MULTI-POINT 
POTENTIOMETER RECORDER 


the This versatile instrument collects information from as many 
nail #824 sources, sorts it, and prints it with high accuracy in the 
all form of up to 24 independent, simultaneous records. These 
; Junctions are complex. But the instrument which performs 
eres them is neither complicated, cluttered nor delicate . . . thanks 
s the to Daystrom-Weston’s UNITIZED DESIGN. 
natic | Parts are kept to a minimum, and integrated into compact, 
atet, /*asily accessible panels. Spare-parts inventories are greatly 
on "duced—due to interchangeability of components. There is no 
y on ingle of wires to hamper inspection and maintenance. 
obi Routine servicing takes only seconds. Adjustments and cir- 
tut changes are made easily and without interrupting opera- 
Yon. All parts are designed for strength and shock resistance 
nest |... t0 maintain alignment throughout years of hard usage. 


a 


The unique etched circuit switch is geared to the printing 
head ... can’t get out of synchronization. Up to 6 general or 
selective alarm contacts can be added in the factory or field. 

You see above, the unitized measuring-selecting panel of 
the multi-point instrument. In most other respects, this re- 
corder is identical in construction, and offers the same ad- 
vanced performance and maintenance features as the 
DAYSTROM-WESTON SINGLE-POINT POTENTIOM- 
ETER RECORDER and RECORDER-CONTROLLER. 

For full information on any of these instruments, call your 
local WESTON Representative, or write to WESTON Instru- 
ments, Division of Daystrom, Inc., Newark 12, N. J. In Can- 
ada: Daystrom Ltd., 840 Caledonia Rd., Toronto 10, Ont. 
Export: Daystrom Int’l., 100 Empire St., Newark 12, N. J. 
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(Continued from Page 26) 


magazine editors to publish articles on 
ethical practices. All engineers should 
make it a practice to bring up the 
topic of ethics when gathered in 
groups, for ethics are a prime essential 
for a profession. 


The foreword of the Canons of 
Ethics, compiled by the Engineers’ 
Council for Professional Development 
(EDPD), and adopted by the Na- 
tioaal Society of Professional Engi- 
neers (NSPE), and many other 
engineering groups, promulgates the 
recognized requirements for acceptable 
professional behavior. The Canons 
of Ethics and the aforementioned rules 
of conduct can be had by writing 
NSPE at 2029 K Street, N.W., Wash- 
ington 6, D. C. 


In the foreword to this booklet, 
Dean Clement J. Freund of the Uni- 
versity of Detroit states: “The highest 
type of engineer is proud of his pro- 
fession. He is proud of his compe- 
tence, proud of what he can do. 
But the highest type of engineer is 
proud of something more important— 
the good he does in the world, and 
that he serves the people; he is proud 
of that ministry in the community in 


his principal objective. He serves 
the people in compliance with severe 
standards of honor and deportment”. 
In other words, ethics is an attitude of 
mind. 


Have you ever heard a carpenter 
disclaim any skill in wielding a ham- 
mer? Or a butcher depreciate his 
ability to get the best “cut”? No, 
where skill is of paramount impor- 
tance and the essence to a man’s call- 
ing, professional pride is much too 
fierce for such self-disparagement. 
This attitude of mind would be a boon 
to the engineering profession. It is 
the professional responsibility of all 
engineers to develop such an attitude. 
Perhaps engineers will some day real- 
ize that their contribution to society 
is much greater than their greatest 
expectations. 


To Be, More Important 
Than To Know 


It is more important to be ethical 
than to know all the rules. The 
engineer must be ethical in his deal- 
ings with the public. Unless engineers 
recognize this all important fact, 
accept it, and act on it, engineering 
can never be a real profession. First 





comes the public; the individual jg of 
secondary importance. 


Professional Consciousness 


Professional consciousness is essen. 
tial to a professional engineer, |, is 
a feeling of loyalty, a sense of belong. 
ing to a group, a quality that some. 
times finds different expression jp 
the junior, the young graduate, and 
the senior engineer. This difference 
however, is not a fundamental one 
but seems to be the result of differ. 
ences in age, experience, and wisdom, 


When a professionally mature engi- 
neer thinks of the advantages of Ep. 
gineers’ Registration. he considers, 
with a true sense of value, such aids 
to professional development as: 
l. eligibility to perform profes. 
sionally and to do creative engi- 
neering work 
2. pronounced ability to apply en. 
gineering knowledge 
3. legal recognition in his chosen 
profession by a board composed 
of his peers 

4. improved professional status 

5. unification on a_ professional 
level, which increases _ public 
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LEFT: RCA-Whirlpool Mira- 
cle Kitchen, sent city to city by 
North American Van, arrives 
okay, right on schedule. 


RIGHT: North American 
movers load van for new 
Whirlpool show. Careful pad- 
ding protects items for safe 
delivery. 
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recognition of the professional 


1950 census takers that they were en- 


This 500,000 


dentists, and 


But consulting and 


is of ae 
standing of engineering gineers, but only 150,000 were regis- 
tered as professional. 
On the other hand, when a young figure could be exaggerated: many of 
ing engineer things of attain- 
a in ein Trainin = Conifice- these people may have upgraded 
ing his ik ce porte gpm themselves to the census takers. And 
sen. tion, he is likely to po perhaps the census takers themselves 
rience and to reflect, against the 
It is expe at thee sitemeis and socti could not tell a professional engineer 
long. background Of ans phew = with a license from one without 
ome. fice of his engin & ‘ merely by looking. We hope next 
cost of Certification and the nature and “a ll ask 
n in tO H time census people will ask to see 
validity of the professed returns. He seers 4 
and ; - 4 o Cork state registration cards. 
can asks himself: “What would a Certifi- 
’ - C 
one cate do for me.” (See page 290, ISAJ On the other hand, government 
iffer. July 1957.) figures on doctors, 
dom, It seems to be the eternal nature of lawyers, even architects and land sur- 
ng the young man to reflect a remarkable  V€YOrs, can be checked with greater 
“Ep. appreciation of immediate advantage, accuracy because legal registration is 
aids though steady, personal progress, “to Here all the census takers had to do 
take the cash and let the credit go”, was to note their shingles on display 
of and generally to underestimate those © —a lesson for the registered profes- 
7 eat advantages and intangible values _ sional engineer. 
‘agr which, to the older and more mature ~ ; 
mind, stand out obviously as the only Because legal registration require- 
> true and eternal pillars of a sound ments for practicing engineers em- 
professional basis. ployed in industry are comparatively 
osen slow in adoption, engineering regis- 
osed : a: tration figures do not accurately reflect 
Professional Recognition ditind y 
the size or complexion of the profes- 
No one seems to know definitely | sion as a whole. 
onal how big the engineering profession public works engineers generally must 
blic is. Close to 500,000 persons told the be licensed, so engineering registra- 
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tion rolls strongly favor these branches 
of the profession. 


It should go without saying tha 
engineers must strive toward profes 
sional unity and recognition. Bu 
many people engaged in engineering 
works appear to overlook engineers’ 
registration as a ready-made way tu 
greatly strengthen their profession and 
bring all engineers together. 


If there really are over 500,000 
engineers now in this country, you can 
easily imagine what great influence 
such a united group could have. To 
be most effective, everyone calling 
himself an engineer must be officially 
and legally recorded as a registered 
professional engineer. 


Public Misconception 


The public definitely misunder- 
stands the term “Professional Engi- 
neer”. Some of this is due to lack 
of publicity about the profession by 
engineers themselves, and some to a 
false sense of modesty in too many 
engineers. It should be the deepest 
concern of every engineer to set the 
pattern for good public relations. 


(Please Turn to Page 30) 
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Some people sze no difference be- 
tween an elevator Operator and the 
designer of all the intricate mechap. 
isms of an automatic elevator that 
provide good, safe operation, Jp a 
recent “man-in-the-street” survey made 
by Ohio University, results were 
startling! Included were teachers 
lawyers, doctors, engineers, factory 
workers, waitresses, journalists, house. 
wives, secretaries, merchants, and 
bankers. 

To the question, “What is an engi- 
neer,’ these surprising answers were 
received. “An engineer is a normal 
person who is more than normally 
interested in what seems to be a dull 
job to an outsider”, wrote one person, 
“His tools are his brains and his 
hands, but he works without a well. 
rounded personality’, said another, “A 
well-learned person but sometimes too 
one-sided”; and, “Engineers are too 
wrapped up in their work to have 
normal social life”. The engineer was 
described as a more serious individual 
than others, tending not to be able to 
look up from his preoccupations and 
comprehend the world about him. 

Most engineers think too much of 
engineering and not enough of 
people. They make no effort to im- 
press those around them with their 
abilities. Some profess to be engi- 
neers but don’t act like engineers, 
Some admit their lack of skill in work- 
ing with mathematics, science, etc, 
even glorying in this lack and cheer- 
fully confessing complete ignorance 
of tools which are basic to their pro- 
fession. All too often they depreciate 
themselves by boasting that published 
papers and technical articles are too 
“highbrow” for them to understand 
or appreciate. 

Dr. Melvin Nord, P. E., recently 
wrote in the Michigan Professional 
Engineer: “In the last analysis, the 
principal factor in the lateness of the 
development of engineering registta- 
tion has been not so much that people 
are unaware of engineers, but tha 
engineers are unaware of people, in 
cluding themselves. That is to saj, 
the typical engineer thinks of engi 
neering but does not think of engi 
neers. Since no one else does either, 
we can see why engineering registta- 
tion has lagged, until recently at least. 
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Your “Reader Service Card” 
follows page 101. Please 
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Paradox of Centralized Control 


While centralized control facilities—graphic panels, consoles, control centers, etc.—are 
increasing in number, what you see in the control room gets to be less and less—and what 
you see is deceiving. More equipment is used but it goes in the attic, in the basement, and 
around the corner. The familiar recorders and indicators are disappearing. 


The basic concept of centralized control is itself the reason for the change—a minimum 
of equipment and human judgement necessary to maintain continued process operation. As the 
operator is less used in the control loop, his capability to monitor is increased. Human engineer- 
ing of equipment and procedures must allow for an emergency to be detected and corrected in 
time to maintain the process within limits of control. If a disturbance cannot be corrected 
before the process is out of bounds the merits of centralization must be questioned. 


The economic urge to reduce panel space; to have better supervision of a process; to have 
more accurate information faster; and to have better process control have and always will be 
motivations for improved centralized control facilities. It is difficult to say whether better 
hardware or better control engineering spurs the urge. About ten years ago it was the graphic 
panel. Now it’s the abundance of new data handling and electronic equipment. This improved 
instrumentation is reducing the graphic panel to near nothing and giving the operator less to 
do. Automatic scanners, loggers, digitizers, punch cards, tape, high speed printers and electronic 
controls are forcing a new approach to process control. From every man you can get a different 
idea about centralized control. Some companies want none of these fancy data handlers. On 
the other hand, instrument management at Tidewater’s new refinery say they would eliminate 
graphic panels if they had the job to do again. 


Influencing every aspect of instrumentation and control, the changing philosophy of 
centralized control will profoundly influence plant design and construction. For industrial users 
it should trigger a long range evaluation program to properly utilize new equipment and tech- 
niques that are bound to come along. Instrument manufacturers should be aware of the 
need for keener market survey. Because the problem penetrates the whole of instrumentation, 
it seems logical that a cooperative approach would benefit both maker and user. The job may 


seem tough, but industry has solved more difficu!t problems. 


As improved centralized facilities are put into operation they reveal still more opportunities 
for improvement. Discussion of basic objectives and problems at lower levels can trigger a 
chain reaction up to top management. Every instrument and process engineer owes it to himself 
and his profession to generate more thinking on the subject of centralized facilities—an aspect 


of process control that is far from complete and with possibilities that dare the imagination. 
Ww, 
Editor 
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Here is a simple pneumatic circuit which smoothly controls pumping 
speed proportionally to sewage wet-well level. This saves start-stop 
wear and tear of on-off control and avoids disturbances by fast-chang- 
ing feed flow to downstream treatment processes. You can use it 
on any plant where pumping rates should be proportional to demand. 


A Pneumatic 


Variable-Speed Pump Control 


by E. Ross Forman, P.E. 
Application Engineer 


and Warren R. Jensen, P.E. 


Assistant Branch Manager 


(Members of ISA) 


Moore Products Company 


Philadelphia, Pennsylvania 





|. The speed of these pumps at the Penns 
} at New rh: edi slant is smoothly varied 
in proportion to wet-well level by an ingenious dual 
pneumatic control. 


MODERN SEWAGE TREATMENT is a process in 
the truest sense of the word. But unlike usual indus- 
trial processes where something is made, sewage treat- 
ment reduces waste to harmless compounds which can 
safely and inexpensively be disposed of. 

The dual pneumatic control here discussed has been 
operating at the Penns Grove, New Jersey Sewerage 
Authority Treatment Plant for 12 months. A second 
successful installation has recently been made at the 
Margaretville-Arkville, New York, Treatment Plant. 


Control Problem: Wide Load Swings 


The sewage collected from the town of Penns Grove 
flows to the plant by gravity, where it is received by a 
concrete-chambered wet well. This well provides a 
head on the sewage pumps which lift the sewage to the 
treatment processes largely at ground level. The level 
of the influent in the wet well is a measure of the load 
on the plant. 

Sewage treatment differs from many processes since 
input is not steady over a day's operation: there is a 
great difference between the maximum and minimum 
flows of the material which must be treated. High levels 
reflect maximum input due to peak periods of industrial 
and community activity, flash storms, or Saturday-night 
baths. Low flows reflect slack periods during the night. 

The big problem is pumping the influent from the 
wet well into the process at a suitable rate. To use the 
facilities to their fullest advantage, pumps should oper- 
ate at a capacity proportional to the wet-well level; low 
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pumping rates when the well is nearly empty, and high 
rates when it is full. 
*Based on a presentation by the Process Industries Division, ASME 
Annual Meeting, New York City, December | to 6, 1957. 
ISA Journal | March 





yn-Off and Step Control Undesirable 


Pumping systems that operate in steps work only at 
a given speed for a band of level change: no variation 
in pumping speed occurs until the level rises to the next 
contact point. Some variation in pumping head can be 
obtained by two-speed pumps, burt such units are ex- 
pensive. The greatest objection to step pumping is the 
bump it feeds into the subsequent treatment processes. 
This disturbance lowers the over-all plant efficiency. 
(Efficiencies are a function of the percent solids re- 
moved in the plant, compared to those in the incoming 
sewage.) State government regulations exactly specify 
eficiencies over which a plant must operate, so proper 
control is imperative. 

The pneumatic-electric system described in this paper 
offers basic improvements and advantages over the num- 
erous other mechanical and electrical methods for con- 
trolling pump speeds. Users report increased smooth- 
ness of control and lack of maintenance for this auto- 
matic system. In fact, the Penns Grove Plant is operated 
automatically throughout the night with no one present. 


THE CONTROL CYCLE 


To prevent damage which would occur if they ran 
dry, the pumps do not operate when the wet-well level 
is below 4 in. The level must rise to 8 in. (Point 1, 
Fig. 2) before pump No. | starts at a rate of 300 gallons 
per minute (gpm). If the level falls because the pump- 
ing rate is higher than the input rate to the wet well, 
the speed gradually will decrease with the level, until 
it cuts off at 4 in. (Point 5). Because the system in- 
dudes this overlapping band between the off-and-on 
position, the pump does not cut in and out about the 
end point—thus avoiding excessive wear. 

Pump No. 1 will continue to increase its speed in 
proportion to the increase in level. At 28 in. (Point 
2), pump No. 1 cuts out and pump No. 2 auts in at a 
rate of 1000 gpm (Point 3). If this pumping rate 





Figure 3. Liquid-lev- 
el measuring section. 
Constant flow water 
purge keeps stilling 
well clean — minimiz- 
ing shut downs. Con- 
stant bubble rate is 
produced by the small 
air-purge controller. 
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Figure 2. Relation of pump speed to wet-well level. 


should be greater than the input to the well, the level 
will fall. The speed of pump No. 2 also will decrease, 
but there will be no switch-back to pump No. 1 unless 
the level drops back to 20 in. (Point 4). Here again, 
this overlapping band prevents excessive pump wear 
which otherwise would result from cycling in an on-off 
action about the switch point. Motor-starting current 
is always higher than running current, but the motors 
don’t overheat because starting and stopping are mini- 
mized by this control system. 

As the level rises above 28 in., pump No. 2 takes 
the load of the system up to its maximum capacity of 
1600 gpm. If the level should exceed 40 in., the pump 
will continue to operate at its maximum rate. A high 
alarm gives warning at unsafe levels above the maxi- 
mum pumping capacity. Under emergency conditions, 
the No. 1 pump can be operated manually, to supple- 
ment the automatic operation of pump No. 2. 

The liquid-leveling measuring section is shown in 
Figure 3. Auxiliary equipments to the level system are 
an indicating gage and a high-low alarm, which oper- 
ates from the 3 to 15 psi signals. Alarm settings can 
be made for any values within the level range. Alarm 
lights and reset controls are mounted on the front of the 


operating panel. 
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Figure 4. 

A bellows- 
type differ- 
ential pressure 
transmitter 
converts the 
wet-well 
sewage level 
into 3 to 15 
psi air signals. 
Note water 
purge and 
bubble rate 


controls. 











PUMP-CONTROL CIRCUIT 


The pumping system control circuit 
changes the level into pumping rates and also switches 
the pumps. The pneumatic signal from the liquid-level 
transmitter (Figure 4) actuates two proportional con- 
trollers, both with self-contained set-point adjustments, 
and 2 to 200 percent proportional-band adjustments. 
These controllers recognize the level-signal input and 
operate pump No. 1 or No. 2 over its selected level 
range. Adjustment of the controller set point and of 
the proportional band varies the level range over which 
each pump operates within its full pumping range. This 
flexibility provides an infinite number of combinations. 

No matter what its value, the set point always bisects 
the band of pump operation (Figure 6). This character- 
istic is easy to obtain with the force-balance, stack-type 
controllers used in this circuit, by utilization of a 9 psig 
reference-loading pressure. Use of the stack-type con- 
troller, with self-contained set-point, also gives desirable 
compactness. 


(Figure 5) 


MANUAL AUTOMATIC 
SWITCHING STATIO 
-_ = 








Pump Range-to-Level Adjustment 


The operating characteristics of the controller are 
shown in Figure 6. The pump will operate from its 
minimum to its maximum range over a level change that 
can be narrowed or widened by changing the propor. 
tional-band setting. The plant operator only need selec 
the set-point (which is always in the middle of the 
desired level band) and then adjust the proportional 
band by a knob on the controller until the end points 
meet his requirements. No involved calculations are 
necessary. 

In the Penns Grove installation, pump No. 1 operates 
from 4 to 28 in. of level—a total change of 24 in. The 
set-point is adjusted to 16 in. (4 in. base, plus 4 of 
the 24 in. total band). The desired band of pump 
operation is 24 in. out of a 50 in. total level range. 
This band is 48 percent—the value at which the pro- 
portional band would be set. Similarly, the proportional 
band of the controller for pump No. 2 is 40 perecent, 
sO its set point is adjusted to 30 in. 

Both controller outputs go to a manual-automatic 
switching station which has two positions of operation, 
In “automatic”, the controller's signal goes directly to 
the remainder of the control circuit. In “manual”, the 
input control signal is blocked, and the output of the 
station's pressure regulator is used instead. This pres- 
sure can be manually adjusted from the front of the 
switching station. Both air pressures are indicated at 
all times by dual pointers. Simply by matching up the 
two pointers before switching, the operator can perform 
bumpless transfer from automatic to manual operation. 


Pump Speed Control 


The pump speed unit consists of a pneumatic cylinder 
equipped with an integral valve positioner which actu- 
ates a set of adjustable V-pulleys, changing the speed 
transmitted from a constant-speed electric motor (Figure 
1). The unit is so designed that, with a 3 to 15 psig 
input, the pump will operate from minimum to maxi- 
mum values in its usable pumping range. 





Figure 5. Pump control circuit 
uses two standard air control- 
lers to vary pumping speed 
proportional to wet-well level. 
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Pump Selector Control 

The automatic switching system determines which 
pump operates at a given level and accomplishes the 
overlapping band of operation at the low level and 
the switch-over point from pump No. 1 to pump No. 2. 

The constant-speed pump motors are turned off and 
on by the precision relays and pressure switches. (See 
Figure 5). These precision relays have adjustable “firing 

ints’. In the direct-acting relay, the supply line is 
normally blocked. When the controller-output pressure 
reaches, or exceeds, the set-point of the relay, the relay 
pilot admits full supply pressure to the pressure switch, 
thereby closing an electrical connection. In the reverse- 
acting relay, the supply pressure is cut off, and the out- 
put line is bled to the atmosphere when the set-point 
is reached or exceeded. 

There is a definite advantage in using the precision 
relays rather than conventional pressure-switches. The 
relays can be set to operate within approximately 1 per- 
cent of their range for any given set-point. This adjust- 
ment is made accurately and conveniently simply by 
turning the knob on top of the relay. 

In this circuit (Figure 5), only relays C and D are 
reverse-acting. They are used here to provide the proper 
switching action for pump No. 1. 

The switches operate in pairs to actuate the electrical 
relays I, Il, and III. For example, as the level rises 
from zero, precision relays A and B must actuate their 
electric pressure-switches, in order to start the pump at 
a level of 8 in. (Figure 7). When the level is decreas- 
ing, both switches must drop out before the pump will 
stop. The arrangement could have been varied to cover 
other combinations of pumping action. 


Stand-By Control 

The stand-by circuit (Figure 5) is a duplicate of 
pump No. 1 and its switches. The stand-by unit is 
operated alternately with pump No. 1, so that the wear 
is distributed on the most frequently-operated units. 
This arrangement allows also for pump maintenance 
without disturbing the operation of the sewerage plant. 

While the system described here uses two operating 
pumps, and one stand-by, its principle could be used 
with equal success on systems which distribute their 
pumping load over a larger number of pumps. 


FEATURES OF DUAL CONTROL SYSTEM 


1, Although the system is completely automatic, it 
permits optional manual operation for any of the pumps, 
at any time. 

2. Any pump can be put on stream at any time. 

3. It achieves continuous automatic speed control 
proportional to the level in the wet well. Since the 
wet well acts as a surg2 tank, this evens out the flow to 
the rest of the sewage treatment plant, resulting in more 
efficient operation and closer control of the subsequent 
treatment processes. 

4. The level-measuring device offers no explosion 
hazard. The pneumatic transmitter is completely iso- 
lated from the corrosive atmosphere in the wet well. 
No floats, cables, or electrical contacts are used. 
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OUTPUT 


Figure 6. These operating characteristics of 
stacked controllers permit both level location and 
band width of pump speed control to be set easily 
and directly by operator. 


5. Being miniaturized, the control system takes up 
little panel space. 

6. Pump and motor life is greatly lengthened, since 
starting and stopping occur infrequently. The system is 
specifically designed to avoid any type of on-off opera- 
tion. 

7. By operating the small pump for low flows and the 
large pump for high flows, each unit performs in the 
most efficient part of its pump curve. 

8. Pneumatically controlled variable-speed drives pro- 
duce variable pumping rate in proportion to the load: 
motors always operate at maximum electrical efficiency. 

9. Suction pressure is maximum at the highest pump- 
ing rate, because the pumping rate is proportional to 
wet-well level. 

10. The load can be distributed on the pumps in any 
desired pattern. 

11. The system is easily adjusted and operated by 
plant personnel. 
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Figure 7. Lettered points show levels at which 
pumps are started and stopped. 
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Could You Use 


a Tape-Loop Memory? 


THE REMARKABLE ABILITY of an endless loop 
of magnetic tape to act as a short-term memory should 
be a challenge to all process instrument engineers, thinks 
E. G. Wildanger, engineer for Ampex Corporation. He 
expressed this opinion as he addressed the 1957 Instru- 
mentation and Control Symposium of ISA’s Northern 
California Section. 


Wildanger pointed out that an endless loop of mag- 
netic tape can exactly memorize even the most complex 
events, and reproduce them—"“play them back’”—at any 
desired later time. He thinks the tape-loop holds great 
potential value for process control, which has largely 
been overlooked by instrument engineers. 


AUTOMATED WAREHOUSING 


As an example of a successful tape-loop solution to 
an actual process problem, Wildanger cites the auto- 
mated warehousing system (Figure 1). 


Problem. Wildanger described the problem as fol- 
lows. “Various items are to be automatically segregated 
in a warehouse. The conveyor belt coming into the 
warehouse runs up its central aisle, and at various points 
along this main conveyor are tributary conveyors run- 
ning off at right angles to the main conveyor into the 
storage areas. Miscellaneous unsorted packages flow into 
the warehouse on this conveyor belt. Problem: how are 
these various packages to be automatically delivered to 
the designated storage areas?” 


Solution. By means of a suitable tape-loop recorder, 
the conveyor system, with its load of assorted packages, 
is simulated. The magnetic tape-loop itself represents 
the conveyor belt; magnetic read-out heads stationed at 
proper points along the tape represent unloading points 
along the conveyor. The tape is run in exact synchro- 
nism with the conveyor belt at all times. 


How It Works 


Close to the initial point in the conveyor system, 4 
human operator notes each package and its destination 
as it flows by him on the conveyor belt. Then he 
punches a key in the control console which automatically 
records a coded pulse signal onto the magnetic tape. 
This pulse, recorded on the tape, now moves along with 
the tape in exact synchronism with the package moving 
along on the conveyor. Says Wildanger, “You see, the 
tape-loop is really a scale model of the system it is con- 
trolling.” It is a miniature analog simulating the con- 
veyor process. 


As the package on the moving conveyor approaches 
its proper unloading point, so does the coded pulse 
recorded on the tape approach the particular play-back 
head which represents that unloading point. When the 
pulse passes under this read-out head, it is reproduced 
and the resultant amplified signal actuates the hydraulic 
pusher which shoves the package off the main conveyof 
belt onto the proper tributary belt. The tributary belt 
then delivers the package to its designated storage area. 
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Thus, by using the unique memory and play-back 
ability of a tape-loop, vast quantities of materials are 
warehoused by only one man. When the magnetic tape 
has passed the last play-back head, it is erased ready to 


“memorize” again. 


Tape Doesn't Forget 

There's another valuable feature here, Wildanger 
points out. “Note that information is retained until used. 
For example, if the conveyor slows down, so does the 
tape. Even if the belt is stopped for minutes or hours, 
signals locating every package on the conveyor remain 
intact upon the tape ready for instant command when 
the conveyor is restarted.” This kind of recorder is 
called “passive-loop” recording because the tape is under 
the control of an external system. 


Time Stretching 

Wildanger brought out another unique ability of 
magnetic tape recording—"time stretching”, and “time 
compression”. The time scale of recorded events can be 
lengthened or shortened simply by playing back the 
recording at slower or faster tape speeds. For example, 
process operating parameters could be recorded at 60 
inches per second and played back at 15—-shortening 
the time scale by 4 to 1. 


PASSIVE-LOOP MACHINE CONTROL 


A loop-tape transport introduces a controlled, variable, 
time-delay. This type of recorder could be used, 
Wildanger stated, in a hypothetical case, to control the 
motion of a cutting head in making continuous correc- 
tions in the tool position throughout a machining opera- 
tion. Here the problem could be solved by a passive- 
loop memory plus controlled, variable time delay. 

Problem. It is physically impossible to gage the work 
at the cutting tool itself while machining is in progress. 
How then control the operation to produce work of 
desired dimensions? Obviously, it’s necessary to measure 
the work at a point removed from the cutting tool. 

The output from the gage or measuring device 
(Figure 2) is fed into a special purpose computer which 
calculates operations necessary to convert measurement 
into command signals. These signals, recorded on tape, 


are stored only until the tool reaches the point on the 
workpiece at which the measurement was made. At 
precisely that instant, the commands are reproduced 
from the tape and are used to make the necessary correc- 
tions in tool positions. 

Here again, information need be remembered only 
until its job is done. Then, it can be erased, and fresh 
information recorded continuously. Therefore, a loop- 
type tape recorder again is the logical solution. Note 
that information must be presented to the cutter con- 
trols at the precisely proper time. So this loop must 
be in exact synchronization with the cutter and work- 
piece. This particular problem cannot readily be solved 
by any other means available to the control engineer. 
Wildanger thinks it’s an application for magnetic tape- 
loops which will undoubtedly be used to increasing 
advantage in future years. 

Tape-controlled machines have scored outstanding 
economic pay-off because of higher duty factors made 
possible by continuous operations under the constant 
control and guidance of the numerical system. A tape 
machine has the ability to feed commands to any process 
in a steady stream with all decisions already predeter- 
mined. And the tape machine is not subject to the 
vagaries of human control—no need for rest, no need 
for a coffee break, no down time while a machine de- 
cides upon the next sequence of work. By eliminating 
these delaying factors, tape recorded commands have 
doubled the productivity of automatically controlled 
equipment compared with the same machinery under 
human control. 


WHAT ELSE IS IT GOOD FOR? 


In the case of the conveyor control above described, 
data was fed to the tape-loop manually. But, for other 
purposes, data could be fed to the tape automatically by 
process-variable measuring-element transducers. Then 
we would have in essence a “self educating” program 
controller: one that would remember what happened the 
“last time around” and could reproduce it at exactly the 
right moment for correction to the process “this time 
around”. Could such a device be used to overcome 
dead time (distance-velocity lag)? We think the reader 
may well ask himself: “Where in my particular process 
could a tape-loop memory be profitably applied?” 





Figure 2. Tape-loop records di- 
mensions of workpiece slightl 
ahead of machine cutting ae 
remembers this measurement un- 























til cutter reaches that spot, and 
then reproduces the dimension to 
precisely control tool position for 
desired cut. This is a good ex- 
ample of the time-delay capa- 
bility of a tape loop. 
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Figure |. Here two 
thermocouple wires 
are joined into a 
perfect cylinder. 








More Accurate Thermocouples 
with Percussion Welding 


A new welding technique that produces thermocouples 


ENGINEERS NOTEBOOK NO. 39 


with more perfect junctions. The characteristics of such 


couples are more uniform, reproducible and accurate, 


by Joseph L. LeMay 
Engineer, Instrument Section 
Research Staff, General Motors Corporation 


Detroit, Michigan 


THERMOCOUPLES USED IN MODERN, high- 
temperature, high-flow-rate devices such as gas turbines 
can have large “errors” due to their heat transfer 
characteristics. The size of these errors can be calculated 
by theoretical thermodynamics if the important parame- 
ters of the thermocouple are definable. One of the most 
important thermocouple properties is “characteristic 
time” or speed of response. 

A critical parameter affecting calculation of character- 
istic time is thermocouple-junction geometry. Most 
classical response-time analyses assume cylindrical junc- 
tion configuration because it is easier to make such 
wire, and this form leads to simplification in calcu- 
lations. Hence, this report is concerned with the prob- 
lem of butt-welding thermocouple wire to obtain a 
perfectly-cylindrical thermocouple junction. Measure- 
ments made with these almost cylindrical thermocoup'es 
can be corrected to yield greater accuracy. 

TC Response-Rate Error. Measurements of fast 
changing temperatures involve thermocouple response- 


rate error which is caused by its thermal inertia. Time 
lag for a particular junction is called “characteristic 
time” T: 


gee (1) 
h.Ac 
where: 

T = characteristic time in hrs 

M = mass of the junction in lbs 

C = specific heat of the material in Btu/lb °F 

h. convective heat transfer cofficient, Btu/ft 
hr °F 

A, junction surface area available for convection, 
fr* 


In the above expression, two factors are difficult to 
evaluate—mass of the junction and surface area avail- 
able for convection—because a thermocouple junction 
cannot be defined dimensionally. Consider the case of 
a perfectly cylindrical joining of materials as shown in 
Figure 1. 

The arbitrary distance | is the length of the thermo- 


couple junction. Then: 
awd@Cl pd (2) 
4rdhel ~ 4h, 
where 
p mass density of the material, Ibs/ft* (if two p’ 
are used, results are similar. ) 
d == diameter of the wire, fet. 
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Note that | has vanished from the expression and 
its value is not known. Only the cylindrical configura- 
tion gives this simplified expression of T. Thus, the 
best method of joining for thermocouple research and 
for calculation of thermocouple behavior is by butt 
welding, which leaves the entire junction cylindrical 


in shape. 
SELECTION OF WELDING METHOD 


The many welding processes can be divided into three 
categories: (1) pressure processes, (2) non-pressure 
processes, and (3) brazing processes. Only pressure 
processes offer any practical solution to our problem be- 
cause non-pressure and brazing processes disfigure the 
materials being welded. The weld must be a reasonably 
perfect cylinder throughout if equation (2) is to be 
valid. 

There are four main pressure-welding processes: forge 
welding, pressure Thermit welding, resistance welding, 
and percussion welding. Percussion welding is most 
satisfactory for butt-welding thermocouples. 

How Percussion Welding Works. 
switch § is moved to position 2 before the wires come 
into contact to form a complete circuit. Thus, this 
welding process is one wherein two parts to be joined 
are placed at high potential with respect to each other— 
as much as 1500 volts across charged capacitor C—and 
are subsequently brought together under a propelling 
force. An arc is established which brings each of the 
weld surfaces to welding temperature before they actu- 
ally couch. When the parts meet, the arc is extinguished, 
and the propelling force and momentum provide the 
follow-up necessary to join the parts. 

Percussion welding is superior to resistance welding 
for small-work applications such as the welding of wire 
and thin sheet. Because the arc highly concentrates the 
power, relatively small currents of short duration are 


In Figure 2, 





Figure 2. 
Schematic 
diagram 
of a 
percussion 
welder. 











involved. This minimizes problems of heat balance 
between parts of unequal sizes, and reduces the import- 
ance of the clamping positions of the electrodes on the 
work. The pre-weld surface conditions are not para- 
mount because the parent materials are brought to a 
point of fluidity before contact, thus, breaking up surface 
oxides and floating away foreign partic'es. Also, the 
much smaller amount of energy involved at the weld 
surfaces leaves less chance of metallurgical changes near 
the weld junction which would reduce wire strength and 
change the thermocouple calibration. So percussion 
welding was chosen over resistance welding for butt- 
welding thermocouple wire. 

Welder Design. In successful percusison welding, 
allowance must be made for heat conduction away from 
the surfaces, so that the average temperature of each 
surface will be between the melting and boiling points 
of the two materials. Also, materials with a low-boiling- 
point component will yield porous we!ds caused by gas 
pocket formations. 

The circuit for a good percussion-welder must deliver 
the proper amount of energy at the proper voltage and 
discharge rate if a thin layer of each surface is to be 
melted, and overheating and flashing avoided. Good 
percussion-welding design must provide good mechani- 
cal alignment of colliding parts, proper approach speed, 
proper striking force, and proper electrode mass (See 
Figures 3 and 5). 

Arc duration is equal to the distance traveled after 
arc initiation divided by the electrode velocity at impact 
(neglecting the small effect on electrode velocity caused 
by acceleration over the small distance of arc duration). 
Arc duration, which has a critical effect on the amount 
of heat that is generated at the surfaces to be welded, 
must be carefully controlled if consistent welds are to 
be made. High voltages minimize the effects on the 
separation distance at breakdown of oxides, impurities, 
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geometric inconsistencies, and air humidity. This is a 
“swamping” effect; that is, the voltage becomes the con- 
trolling factor for breakdown when it is made large, 
and the effect of the other variables becomes small. 
Thus, a high voltage, 1500 vdc, is used in Figure 3 to 
make possible controlled arc duration. 

Note that rwo RC networks in parallel are used. If 
only one were used, and the constants were adjusted so 
that the desired initial high currents were obtained, the 
current would decay too fast for long arc durations, 
allowing the surfaces to cool prematurely. On the other 
hand, if the constants were adjusted for long arc times, 
the initial heating would be insufficient, and low arc- 
intensities would produce poor welds. Therefore, two 
RC sections are used in parallel, one with a relatively- 
long time constant and the other with a shorter time 
constant. This results in a current-versus-time relation- 
ship which produces good welds for a range of arc dura- 
tions bounded by the minimum and maximum dura- 
tions that can be used for good weld strength. 

The amount of energy available for the weld is, of 
course, a function of the size of the capacitors. In 
Figure 3, for the welding of 20 gage chromel-P and 20 
gage alumel, the capacity value for each of the capacitors 
is 75 mfd. The total amount of stored energy for both 
capacitors charged to 1500 volts is: 


Cv" 
v= 2— (75) 


W = 169 watt-sec 


Not all of this energy is available for the weld because 
of resistance losses. However, efficiency is not an im- 
portant design consideration and these losses can be 
tolerated. 

Mechanical Alignment. Exact mechanical alignment 
of the colliding wires is necessary to perfectly-cylindrical 
thermocouple junctions. Swaging or grinding the 
couple after welding causes metallurgical disturbances 
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Figure 3. 
Circuit of the 
percussion 
welder for 
thermocouples. 








Thus, perfect alignment 
with no splattering is required. Many methods of 
achieving this have been tried, but for wire as small 
as 0.010 inch in diameter, the only workable solution 
(the author's major contribution in this project) is 
shown in Figures 3 and 5. A glass tube, constructed to 
exact specifications and having an inside diameter very 
nearly equal to the wire diameter is inserted over the 
end of each wire. The downward motion of the upper 
electrode will move the upper wire into a perfect head- 


After the 


weld has 


been made, the glass tubing is broken off. If the welded 
wires are not long, it is just as easy to slide the tubing 


off the end of one wire. 


The glass tubing not only 


perfectly aligns the parts, but prevents material from 
splattering and controls the atmosphere. 
Speed of approach and 
striking force are regulated by control of the pneumatic 
upper head. Two valves, one controlling the rate of 
air flow during head movement and other controlling 
the pressure input, provide continuous, smooth control 
of approach-speed and striking-force respectively. The 
values of approach speed and striking force are easily 
obtained in any desired combination by the manipula- 
tion of both valves. Actual speed and force vary widely 
with material and size, but 40 inches per second and 75 


Speed and Force Control. 


pounds are representative values. 


An air pressure of 


100 psi is enough for a wide range of operation with 
the proper head and air cylinder. 

The mass of the upper electrode should be small to 
provide the low inertia necessary for good-weld “follow- 
up’—the motion of the upper electrode which actually 
drives the two pieces to be welded into fusion after 
impact. Also, the one-half-cycle vibration frequency of 
the upper-electrode after impact must be longer thao 
the cooling time necessary for a good weld, or the weld 


will be stressed in tension prematurely. 


Hence, the 


gun mass must not be so low as to raise the vibration 
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Figure 4. A photo- 
tube scans the weld- 
ing arc and reads 
out on a cathode 
ray oscilloscope. 
Curve at bottom is 
record of arc be- 
havior during a 


good weld. 
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frequency above this critical value. A typical value of 


upper-electrode mass is 1 pound. 
INSTRUMENTATION 


An accelerometer mounted on the upper electrode 
yields the force at impact, if the upper electrode mass 
is known. The force at impact is the product of the 
large deceleration peak value (from the plot of the 
accelerometer output) and the mass of the upper elec- 
trede. If desired, the velocity curve can be obtained by 
integration of the accelerometer output. 

A phototube is mounted rigidly on the stationary 
lower electrode (Figure 5). It reveals valuable infor- 
mation concerning arc intensity and arc duration. This 
requires that the lower wire protrude a fixed distance 
from the electrode as shown in Figure 3. Figure 4 
shows the output of the phototube mounted approxi- 
mately 1 inch from the arc (Figure 5) using the circuit 
of Figure 3. 


DESIGN DIFFICULTIES 


Meaningful data can be obtained only if variables 
can be controlled. The major difficulty in successful 
percussion butt welding of wire involves the geometry 
of the wire ends. The wire ends must be almost per- 
fectly plane and perpendicular to the wire axis. Making 
the wire ends perfectly plane is possible, but inconven- 
ient and time-consuming, particularly with small diame- 
ter wires (0.010 inch or smaller) which are important 
in our work. This unsolved difficulty is the major 
barrier to successful percussion welding. 

With a thermocouple junction that is an almost per- 
fect cylinder in shape with no “after” process required, 
the important characteristic time can readily be calcu- 
lated, and thermocouple research and applications re- 
quiring response-time corrections can proceed. Per- 
cussion welding offers a solution to this difficult and very 
important problem. 
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Figure 5. Close-up of percussion welding unit. A 
successful weld with its aligning glass tube is in 


the welder. The phototube output is fed to an 
oscilloscope for viewing of arc intensity and dura- 
tion. 
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No More Blisters — Gone are surface 
blisters and discolorations on copper 
products heat treated by Pittsburgh's 
C. G. Hussey Co., thanks to this new 
Mine Safety Inert Gas Analyzer. An- 
alyzer keeps furnace atmosphere accu- 
rately proportioned to produce bright, 
smooth products. Says Superintendent 
O'Donnell (photo) of the analyzer: ‘'It has 
saved us countless headaches. Haven't 
had a bad heat since we installed it. 
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No Man's Land. This Genera 
Electric closed-circuit TV cam. 
era (on tripod) takes over where 
no man dares to go — inside a 
“hot zone" at Pacific Gas & 
Electric's Vallecitos (California) 
boiling water atomic reactor. 
Camera visually relays panel 
instrument data to operator in 
a remote area. Note white. 
clad instrumentman (right) en- 
tering chamber through massive 
double doors sealing chamber, 
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Button Button — who's got the button? 
This power dispatcher certainly does — 





right at his finger tips— for instant, 
accurate incremental load control of 
electricity at Niagara Mohawk Power 
Corporation. Panel is part of new $75,- 
000 automatic control system developed 
by M-H's Brown Instruments Division. 
Incremental loader takes dispatcher's 
commands and automatically apportions 
load among six generators for most eco- 
nomical operation. 
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7,000,000 Volts — are controlled by 
this operator and his instruments in 
sterilizing surgical sutures at the new 
plant of Ethicon, Inc., Somerville, 
N. J. Says Dr. W. Van Winkle, re- 
search director (standing right) ''Re- 
contamination danger is eliminated 
by electron beam sterilization in 
sealed containers, catgut has ten 
times the safety margin, and pos- 
sesses greater tensile strength. Here 
again, instruments contribute to 
peaceful uses of atomic energy. 


















Working Well— for North American 
Aviation is their special training pro- 
gram for space-age technicians, set up 
when NA found it couldn't hire off the 
street skills needed to make its missiles, 
planes and electronics. Thanks to the 
unique school, some NA people have 
doubled their salaries. Here an NA in- 
strumentman learns about bridge cir- 
cuits with this special teaching aid. 
(Authenticated News Photo) 







































Fabulous—is the speed of . ee ee 
Stromberg-Carlson's new elec- : = 
tronic printer, result of the 
electronic marriage of S-C's 
charactron shaped-beam tube 
fabove) and Haloid's XEROX 
electrostatic printer. Printer, 
for the first time, really exploits 
the giant capacity of modern ieee 
computers by printing out data 
at | million characters per sec- 
ond—equal to 2500 human 
typists. See sample at bottom. 
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This new clutch-operated electric control-valve positioner prom- 


ises simple, trouble-free performance especially advantageous 
for remote unmanned stations where air or hydraulic pumps and 


accessories create maintenance problems. 


Its operating costs 


are low, too, because it uses power only when moving valve. 


A Valve Operator 


for Unattended Locations 


by Dr. George R. Mitchell 
Sinclair Research Laboratories, Inc. 


Harvey, Illinois 


RECENT WIDE USE of electronic industrial control 
systems has stimulated development of non-pneumatic 
valve actuators. For example, in flow control through 
crude and product pipelines, a self-contained propor- 





Figure |. Prototype of the contactor servomechan- 
ism valve actuator which uses magnetic-clutch 
driven nut in place of usual hydraulic drive. 


tioning actuator is desirable because many pumping 
stations are unattended and require only one proportion- 
ing valve. It is difficult to maintain dry air systems at 
such unattended locations. Several electronic control 
systems of high reliability are available. This paper 
discusses the behavior of an electro-mechanical actuator 
using friction clutches and designed to be compatible 
with any commercial electronic control system. 

Valve actuators operating on electro-hydraulic or 
electro-mechanical principles have been developed. 
Beard!: ** has discussed most of the actuators now on 
the market. These devices are position servomechan- 
isms and generally are more complicated and expensive 
than a comparable pneumatic operator. However, for 
an installation where a single operator is used, the com- 
plication of the self-contained units must be weighed 
against the compressor and dryer required for a pneu- 
matic operator. The interest of the oil pipeline com- 
panies in new valve control mechanisms has encouraged 
our investigation. 


DESCRIPTION OF ACTUATOR 


The valves used for pipeline flow control are usually 
of the double-ported plug-valve type requiring a short 
stroke and a high force. To calculate roughly the power 
required for stem motion, a stem speed of 2 inch per 
sec and a force of 600 Ibs are chosen as representative 
of a wide range of valve requirements. The power fe- 
quired for stem motion is 1/20 hp. While this is 4 
modest power for an electric motor to deliver, there is 
a problem in transforming the high-speed rotational 
motion of a motor into a controlled linear stroke. -Most 


|, 2, Superior numbers refer to similarly numbered references at 
the end of this article. 
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Figure 2. Schematic of the contactor 
servo-mechanism positioner. Motor (M) 
runs continuously. Stem is driven up or 
down by a threaded nut when electro- 
magnetic clutch C-1 or C-2 are closed 
by power relays. 
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electric valve actuators meet thi; problem with hydrau- 
lics, a good solution because a'piston and cylinder or 
diaphragm actuator has a linear output. However, we 
chose a thread and nut for changing rotational to trans- 
lational motion—the only other solution offering good 
mechanical efficiency. An Acme thread and nut ap- 
proaches 50% efficiency. 

Figure 2 shows a schematic representation of our 
contactor servomechanism using a force-balance feed- 
back mechanism for positioning. A contactor is neces- 
sary because the friction clutches are “on-off” devices, 
and desirable because, for a given power, a contactor 
servomechanism is the least expensive and most compact 
of the electronic devices. Power is provided by a motor 
which runs continuously. The flow of power to the 
stem is controlled by closing the circuit to one of two 
magnetic clutches. This method is better than the 
usual hydraulic devices because it dissipates power only 
when the stem is in motion: only friction and Joule 
heating losses of the motor drive are supplied when the 


valve is stationary. The electrical error signal is pro- 
duced by a differential transformer attached to the force- 
balance mechanism. Of the many possible ways of 
generating an error signal this method has won widest 
use in the oil industry. A rate generator provides an 
anticipation signal for stabilization. 

A clutch positioner embodying the features described 
above has been built and the following performance is 
achieved: 

no load stem speed 0.2 in./sec 
dead zone 1% of 2% in. stroke 
max. stem force 400 Ibs 

Figure 3 shows the amplitude-vs-frequency response 
for the positioner. Since the device is non-linear, the 
two curves are given to illustrate the amplitude depend- 
ence of the frequency response. Kochenburger* and 
Weiss® have discussed the analysis of contactor servo- 
mechanisms of this general type. Weiss’ method traces 
the step function response of the servo in the error 
error-rate plane, which is particularly useful for obtain- 








Figure 3. Amplitude to frequency plot 
of the contactor-servo response. Solid 
line: 0.5 inch 0 db amplitude; dashed 
line: | inch 0 db amplitude. 
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Figure 4. This analog simulation gave behavior of 
the contactor servo in control loops. 


ing a clear picure of the effect of rate feedback on the 
servo. When an analysis of a system which includes a 
contactor device is required, Kochenburger’s describing- 
function method is very useful because it provides an 
approximate transfer function. An excellent summary 
of the describing function method has been given by 
Truxal®. A simplified analysis of the device based on 
Kochenburger’s method is given in the Appendix. 


We used clutch actuation for these reasons: magnetic 
clutches allow the motor to operate under no load when 
the system is in a steady state. Magnetic clutches have 
power gain which greatly reduces the size of the control 
contactors. The wetted mercury relays used in the 
present model switch less than 200 ma and have an 
indefinitely long life. For a given power, clutches pro- 
vide a larger torque-to-inertia ratio than a comparable 
direct motor drive and can approach hydraulic systems 
in speed of response. A disadvantage of the device 
might be in the limited life of its clutches. As yet no 
clutch life data have been obtained. 


THE CLUTCH POSITIONER AS A 
SYSTEM COMPONENT 


Before considering the construction of a prototype 
model of the actuator, we wanted some indication of the 
behavior of the device in a control loop. We could have 
applied approximation methods to evaluate control loop 
performance. But such approximation generally amounts 
to a linearizing process of some kind which could 
overlook some features of system performance. For this 
reason, we made an evaluation of the device by a partial 
analog simulation. Figure 4 shows the test system. 
The process lags are represented by a first-order sensing 
lag and a second-order process lag. The lags are pro- 
duced using the usual analog computer elements. If 
we were concerned with the simulation of an actual 
system, the adequacy of this representation would have 
to be checked by transfer function measurements on the 
actual equipment. The test system is somewhat arbi- 
trary, but representative of the type of lags to be en- 





countered in process work. For example, some heat 
exchangers can be represented by a second order lag 
for small changes in heat input, and certain thermo. 
couple installations introduce a first order lag. The 
second order “process” lag has time constants of 29 and 
5.1 secs and the “sensing” lag has a 3 sec time constant. 
The only other element affecting the dynamics of the 
system is the controller. A standard commercial cop. 
troller having a 4.0 to 8.0 ma output was modified 
slightly so that it could accept analog signals. 


The measurements were carried out by introducing 
step voltage inputs to the system at the point marked 
“disturbance”. The step voltages were always small 
enough to keep the system in the proportional band, 
that is, the valve never limited the system response. 
Also, the voltages were well within the operating limits 
of the operational amplifiers. The responses in this case 
were not too amplitude dependent and the results 
shown in Figure 5 are representative of the test results, 


A comparison between the simulated system and 
linearized system is made by substituting a first order 
lag for the valve and assuming the controller can pro- 
duce ideal rate and reset functions. Thus the controller 
and valve are assumed to have the following transfer 
functions respectively: 


G. «= K+ — + Ts (1) 


G = (2) 


where K is the controller gain, r is the rate constant and 
T is the reset time. Considering the disturbance volt- 
age to be the input and the recorder voltage to be the 
output, the Laplace transform of the response for a unit 
step disturbance is 

1 + 2.5s 


6, = ~— —_ 
sf + 29s) (1+ 5.1s) (1 + 3s) 





(1+ 25s)+K+—+Ts]  @) 
In Figure 5 the results are compared with the results 
of the direct simulation. 


Discussion of Results. From the analog we concluded 
that the valve positioner can be applied successfully to 
the control of closed loop processes and that the on-off 
character of the valve motion does not introduce any 
unusual problems. While the existence of a dead zone 
should affect both precision and stability of control, the 
effects were not evident in our example. In the case of 
integral control, the dead zone prevents the reset action 
from bringing the system precisely to a zero offset. This 
offset, some fraction of the dead zone, will be integrated 
by the controller to produce small corrections or oscil- 
lation about the control point. For the system described, 
the effect on the quality of control is not detectable on 
the recorder. Thus, precision of control to one percent 
of the proportional band is achieved. 
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Appendix: Frequency Analysis of Clutch Actu- 
ator By the Describing Function Method 


Definition of Symbols: 


moment of inertia referred to output shaft 


4 — coefficient of viscous friction 

T = torque applied by clutches to output load 

> == J/B = load time constant 

r = T/B = runaway velocity of the system 

C = equivalent angular displacement of output 

R = equivalent angular displacement of input 

» = angular frequency 

E = one half the dead zone 

X, = amplitude of the input sinusoid 

t; = time measured from zero amplitude of the 
input sinusoid where the torque is applied 
to the load 

B = rate feedback constant 


The describing function method is a mathematical 
device which, by certain assumptions, allows the ideas 
of frequency analysis to be applied to non-linear systems. 
The following assumptions are made. 


(1) Consider the non-linearities of the contactor and 
clutches lumped into one component such that 
when the quantity 


oe. 
R —C — a E, 
the torque T is applied to the load to reduce the 
error to zero. 
In this device it has been found possible to neglect 
the effects of hysterisis. Kochenburger has shown 
that hysterisis leads to additional phase shift. 


(2) If the input is a sinusoidal signal, only the 
fundamental component of the output of the 
non-linear element is effectively contributing to 
the output. 


If a sinusoid having unity angular frequency is im- 
pressed on the input, then acording to assumption 


(1) the torque is a square wave given by 


_ jf 0,for0OHt<ny 


T=: 
( T, fora: Ht = 2/2 


By assumption (2) only the first Fourier coefficient 
of the expansion is considered and is given by 


Ti = 4/x T cost. 


For any frequency » the fundamental component of 
the output is given by T; sinw t. By analogy with a 
transfer function, the describing function N is defined 
by the ratio of the fundamental of output and the 
input, i.e. 

4 t cost; 


eS ae 





The transfer function of a servo including the rate 
feedback loop is 
G 


= 
“fe 1+ G+ GH 
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Figure 5. Response of system to step disturbances. 
(A) K = 2.4,r =0,T=0 
(B) K = 2.4, r = 2.5 min, T= 0 
(C) K == 2.4, r = 2.5 min, T = 0.15 min 


where G is now given by the product of the describing 
function and the transfer function of the load. 


] 
__ AT cost; ry 
. 
H = jf 
Thus the describing function of the device becomes 
] 


Ei: is teenevniniiatitiameainaaais 
] +- Jjop — 7 J joo ( ] + Jor) 


jo (1 + jt) 








4r cost; 


t1 is determined from the dead zone by assuming 
« = 1 giving 
X) sint; = E 


The 3 db point is calculated to be 0.28 cps and the 
measured 3 db point was about 0.3 cps. The agreement 
seems excellent considering that hysterisis was neglected. 
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Controls are Vital to..... 


Figure |. The controller, station staff mem. 
ber Dr. J. G. Davies, sitting at this console, 
can see and control all movements of the 
giant bowl. Left panel dials show galactic 
longitude and latitude, sidereal time, right 
ascension and declination. Right panel indi. 
cates actual and predicted azimuth, elevation 
and universal time. 





The Biggest Instrument Ever Built 


Instrumentation reached an amazing new high in size and power when the great 


Jodrell Bank Radio Telescope recently began operation. 


In spite of its colossal 


2000 ton weight, the enormous instrument achieves amazing precision in dimen- 
sions, movement, and timing, through a remarkable set of ingenious controls. 


STANDING IN A QUIET COUNTRY FIELD at 
Jodrell Bank in England’s Cheshire County, is certainly 
the largest and probably the strangest instrument ever 
built by man. Its great size makes it the most far- 
reaching radio transmitter on earth, and the most sensi- 
tive radio receiver yet constructed. Why was such a 
tremendous and costly instrument built? 


Why It Was Built 


The justification for this great steerable instrument 
arose from the important results which had been ob- 
tained by smaller instruments of both fixed and mov- 
able types in several parts of the world. Aready, these 
much less sensitive smaller telescopes have reached far 
out beyond the most powerful optical instruments and 
extended man’s knowledge of his universe to an in- 
comprehensible 3.5 billion light years. Also, due to 
aberrations caused by our own atmosphere and obstruc- 
tions by interstellar dust within our own galaxy, it is 
probable that optical telescopes have reached their ulti- 
mate range. Thus, our only means available for explor- 
ing farther out into space are larger, and therefore more 
sensitive, radio telescopes. Then, as the size of radio 
antennae increases, their resolving power increases. Re- 
solving power of radio telescopes may be compared to 
sharpness of focus of an optical type. 


Signal Amplification 


When the telescope is being used to receive radiation 
from outer space, the amount of energy concentrated 
on the aerial at the focal point of the great bowl is 


extremely small. To amplify these weak radiations be- 
fore they are contaminated by local disturbances, the 
radio receiving set, roughly comparable to a TV receiver, 
should be as close as possible to the aerial. So the first 
amplifier is at the top of the 66-foot tower in the center 
of the bowl. But the main amplifiers are suspended in a 
steel laboratory hung immediately below the center of 
the bow! itself. 

This laboratory is trunnion suspended to keep it level, 
and is equipped with damping devices to prevent un- 
comfortable oscillations in high winds. The laboratory 
is reached by gangways from the top of each bearing 
tower, where further high-level laboratories travel around 
with the azimuth motion of the telescope. 


Control A Major Problem 


The major engineering problems facing the builders 
roughly could be classed as structural, mechanical and 
control (electrical). The four major challenges: 

1. To design a 250-foot reflector which would keep 

its shape within close tolerances both during rota- 

tion, and through considerable change of pressure 
and temperature. 

2. To provide a driving system sufficiently powerful 

and precise to control the telescope under any fore- 

seeable wind loading. 

3. To produce a control of the driving system so that 

the telescope would automatically follow any point in 

space, irrespective of the rotation of the earth, and 
the movement of the earth around the sun, to- 
gether with facilities for scanning predetermined 
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areas in space, and for tracking moving objects. 
4. To produce a design which could be built using 
the manufacturers and machinery available, yet with- 
out any previous experience for the building of a mov- 
able apparatus of such great weight and size. 


The telescope can be completely controlled by one 
person sitting at a console, surrounded by operating 
controls and banks of instruments, giving full informa- 
tion regarding the direction and movement of the tele- 
scope (Figures 1 and 2). The control desk and computer 
mechanism are housed in a building 200 yards from 
the center of the telescope. Through the large window 
of the control room, the controller, from his chair, can, 
with the aid of floodlights, see the entire telescope by 
day or night. An underground tunnel leads from this 
control room to an annular chamber surrounding the 
center pivot of the telescope. This tunnel, large enough 
for pedestrians, carries power, control, and radio cables. 
The control desk and computer system, which is gov- 
erned by a sidereal clock, was developed and made by 
Dunford and Elliott of Sheffield. 


Dimensional Precisional 


The essential requirements were for a reflector of 
sufficient accuracy to deal with radio waves of the order 
of one meter in length, with a corresponding accuracy 
of directional control. In order that the apparatus 
could receive and transmit considerably shorter wave- 
lengths than one meter, major changes were later made 
to the design. 


Temperature and Wind Distortion 


The telescope has a reflecting surface of steel plates, 
suitably painted to prevent serious heat concentration 
at the focus during observations of the sun. The reflect- 
ing membrane is a continuously-welded steel sheet, 
providing a highly-satisfactory degree of electrical con- 
ductivity, and at the same time providing a continuous 
shield against back radiation. 

The telescope speed of rotation and rate of accelera- 
tion are so low that the power required for movement 
is only a small part of that needed to overcome wind 
forces. The forces resulting from wind acting on the 
giant 250-foot bowl, which might be facing in any 
direction, were a matter of great concern. Necessary 
information was obtained from experimental wind 
tunnel work done at the National Physical Laboratories 
near London. 


Fabrication and Drive 


The telescope was built and erected by the United 
Steel Structural Company of Sheffield, England. In spite 
of the complexity and accuracy of the structural form, 
fabrication and erection at the site has been carried out 
with the greatest dispatch. Because the reflector itself 
revolves, it can be completely inverted, thus forming the 
largest domed roof in the world. 

It was decided at the beginning to build the tele- 
scope entirely of steel, although aircraft aluminum alloy 
was suggested. Steel was selected due to its relatively- 
low coefficient of expansion, vital in maintaining rea- 
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Figure 2. W. A. Smith (left) and G. James, engi- 
neers for Dunford and Elliott, makers of the con- 
trols, check one of the many electronic instruments. 
Settings to these console knobs determine telescope 
motion — sidereal action, right ascension, declina- 
tion, etc. To appreciate enormity of the telescope 
note workman (in black rectangle at top of photo). 


sonable dimensional accuracy and shape, without the 
use of very complicated temperature compensating de- 
vices. Also, the greater weight of steel adds stability 
against overturning and combats the effects of sudden 
gusts of wind. 

The telescope is driven around its vertical axis by 
electric motors geared to 16 of the rollers. Electric 
motors operating through independent gear-boxes rotate 
the reflector in elevation, and are located atop of the two 
main-bearing towers (Figure 3). 

The infinitely variable movements of the telescope on 
its two axes are achieved by two Ward Lennard type 
motor generator sets which rotate with the instrument 
immediately over its center pivot. These generators 
supply variable amounts of electrical energy to the driv- 
ing motors while the generators themselves are con- 
trolled from the combined mechanical and electrical 
computer in the main control building. 


Figure 3. The mammoth 250-foot bowl could seat 
8,000 people. The telescope was a principal means 
of tracking the Russian Sputniks, and will perform 
many valuable tasks during IGY. 
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Figure |. Here, ten infrared analyzers are correctly 
installed in a good temperature controlled analyzer 
house with adequate room for easy access from all 
sides. Included are work bench and storage cabi- 
net (not shown) for calibration and service equip- 
ment. 


Keeping Your 


Analyzers on Stream’ 





MAINTENANCE 
LOG No. 38 


If we are to control processes from stream analyzer outputs, those ana- 
lyzers must be, above all, reliably accurate and dependable. Such reliabil- 
ity demands a new high in instrument maintenance—both in procedures 
and people. But you can’t hire such men; you’ll have to train your own. 


by J. F. Combs, W. J. Baker, R. J. Clark 
T. L. Zinn, and R. F. Wall 


Monsanto Chemical Company 


RAPID PROGRESS has been made in process stream 
analyzers which produce direct control to a definite 
composition, that is, analytical rather than environmental 
control. However, modern process analyzers are com- 
plex, and present many new and complicated procedures 
for application and maintenance. Analytical instrument 
installations must be engineered considering the com- 
plete system—process, sampling, and analyzer, if they 
are to be successful. An effective sample system design 
cannot be overstressed if analyzer maintenance is to be 
minimized. 

Almost always, a plant will run without complex ana- 
lytical instrumentation. The question is, how much better 
will it run with advanced instrumentation: what is its 
worth compared to its cost? Careful and detailed at- 
tention must be given to the justification of analyzers. 
Any reduction in instrument down-time resulting from 
carefully planned maintenance, will increase the value of 
this instrumentation. 


*Based on a presentation to the ISA National Symposium, Progress 
and Trends in Chemical and Petroleum Instrumentation, ISA Chemical 
and Petroleum Industry Division, sponsored by the Wilmington Sec 
tion ISA, February 3 and 4, 1958, Wilmington, Delaware. 





INSTALLATION 


Good instrument maintenance starts with imstallation. 
First consider instrument location. For some applica- 
tions, it’s best to install the instrument near the sample 
point of the process. This results in fast instrument 
response due to short sample lines. Such installations 
are usually outdoors where weather protection must be 
provided. Weather proof sheds must give ready access 
to all analyzer parts which can require maintenance. 
Most analyzers require close ambient temperature con- 
trol (thermostating)—particularly difficult outdoors. 

Location of instruments in an analyzer house (See 
Figure 1) has many advantages that often outweigh the 
disadvantage of longer sample lines: 1. The analyzer 
house provides a central location where maintenance on 
several instruments can be done simultaneously. 2. 
Ambient temperature control is less of a problem. 3. 
Location in an analyzer house permits all-weather servic- 
ing. 4. The improved working conditions produces 
better workmanship and improved moral of mainte- 
nance crew. The analyzer house should include test 
equipment for analyzer servicing. Occasionally, some 
form of shock mounting is required where vibration is 
excessive. 

Our experience proves that convenience of mainte- 
nance can easily pay the cost of what appears to be 
over-elaborate instrument housing. The modern proc- 
ess analyzer is highly sensitive, so electrical pick-up 
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Figure 2. This special ana- 
lyzer room is air condi- 
tioned for improved sta- 
bility. The complex sam- 
ple system (rear) can cycle 
up to eight sample lines to 
each of the three CEC 
mass spectrometers. Cyl- 
inders contain reference 
gas. Recorders are used 
as test monitors. 








always is a problem. 


separate from a-c Circuits. 


Sample System Design 


An important requirement for good analyzer installa- 
tion is a well engineered sample system (See Figure 2) ; 
no other part can contribute so much to success or fail- 
ure. Sampling is not as simple and direct a problem as 
it appears, and difficulty is frequently experienced. The 
sample system is often considered as a separate attach- 








Shield all cables transmitting 
signal, and run signal cables, if possible, in a conduit 





system, and analyzer together comprise a single inte- 
grated system. 
In designing a sample system,' consider these objec- 


tives: 
1. Obtain a representative sample from a key process 
point. 
2. Pre-treat sample as necessary for transmission to 
the analyzer. Filtration will avoid plugged lines, and 
separation of condensables is advisable. 






























































ment to the analyzer, but actually the process, sample ; ome Png >t aaa to similarly numbered references at the 
BY-PASS TO 
PROCESS ~~ AR VENT 
Te 
Ti tra rf 
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Figure 3. A typ- ate SAMPLE AND 
ical sample sys- REFERENCE GAS 
tem. Table lists SAMPLE LINE DISTRIBUTION 
pressures, flows, PROCESS eo ail tony MANIFOLD 
and temperatures STREAM , 
at numbered 
points through ! 2j|5 4\5 S| 
system. P(PSI)} 400; 100) 75 75 0 15 
F(CFH)| 1.34 |4.84 |6.18 | O16 ! 18 
a T(MIN)| 1.25 ! .25 | 0.16 | 2.67 MIN TOTAL 
pips)|400|100| 95 | 95 | o | 15. 
F(CFH)} 0.11 | 0.39) 0.4 | 013 | | 
T(MIN)| 15 14.5 | 3.251 0.16 32.9 MIN TOTAL 
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Figure 4. Double-block and bleed arrangement of 
solenoid valves. Samples not being used are 


blocked from analyzer, and lines immediately be- 
yond block are vented. 

















3. Transmit the sample to the analyzer. 


4. Condition the sample, always including final fil- 
tration, drying, separation of condensables, and chemi- 
cal treatment. Locate the sample system where it 
can easily be checked and cleaned. When there is 
much liquid entrained in the sample, equip filters 
with automatic liquid ejectors. 


5. Control sample pressure and flow. Distribute 
sample for controlled admittance of sample, zero, or 
reference gas to the analyzer. Provide sample taps 
for withdrawing samples for laboratory analysis. 


7. Vent the sample so as to dispose of the used 
sample without back pressure. A separate atmos- 
pheric vent for each instrument is the best method. 
A common vent header makes interaction between 
instruments possible. 


How To Minimize Response Time 


In most process applications, analyzer teme response 
is of utmost importance. Response to a composition 
change at the sample point must be fast enough so that 
data can be used for process control. To estimate over- 
all response time you must know: time to completely 
change the sample in a filter, the flow velocity in the 
sample line, analyzer response time, etc. To get the 
minimum time delay in sample transmission, sample line 
pressure should be at the minimum required for flow 
control at the analyzer. You can often by-pass a large 
sample stream at the analyzer to a lower pressure process 





stream, with a small analyzer sample bled off to provide 
adequate response without excessive sample waste. 

A typical sample system is shown in Figure 3. Here 
the sample is withdrawn from the top of the process line 
(at 400 psig) to minimize any carry-over of liquid and 
solid contaminants. The sample is filtered and pressure 
is reduced to 100 psig for transmission through 200 
feet of 4 inch pipe to the analyzer. Most of this gas 
is by-passed here to a low-pressure point in the process, 
The fine filter near the analyzer is equipped with an 
automatic liquid ejector to dispose of any entrained 
liquids. A second pressure regulator ensures constant 
flow to the analyzer. The effect of the by-pass flow on 
the time response of the system is readily seen by reduc- 
ing this flow from 18 cfh to 1 cfh. A corresponding 
increase in time response from 2-2/3 minutes to 33 
minutes will occur. Obviously, the use of the by-pass 
becomes desirable when control of the process deviations 
must be achieved in a minimum time. 


What To Do About Leaky Sample Valves 


Some leakage of at least one solenoid valve is likely 
when several sample streams are analyzed in sequence 
by automatic valving, requiring the solenoid valves to 
operate frequently over long periods. If the sample 
streams are of similar composition, valve leakage and 
mixing of samples are extremely hard to detect by the 
usual checks between the analyzer and laboratory, or 
by deduction from process behavior. Valves for refer- 
ence and zero gases get much less use, and too, their 
leakage is much more obvious and easier to detect. It 
is best to design fail safe sample systems assuming that 
the solenoid valves will leak. 

The “double block and bleed” solenoid valve arrange- 
ment disregards this leakage rather than preventing it. 
(Figure 4). The active sample line is blocked from 
the vent, and the back-pressure of the sample being 
analyzed will prevent leakage from the vent. So there 
is at least a double block between the instrument and 
each unused sample line. Flowmeters permit flow ad- 
justment and detect malfunction of the solenoid valves. 

There are many ways to use the block-and-bleed prin- 
ciple. But it gets complicated if many samples are 
handled, and the time required to flush the analyzer 
manifold header by diffusion can be excessive. The 
flush-back system (Figure 5) uses the double-block 
principle plus forced flushing of the sample manifold 
by the sample being analyzed. Flows are produced and 
controlled by carefully-sized flow restrictors, perma- 
nently fixed to avoid adjustment. Flowmeters set flows 
and check operation of the solenoid valves. Although 
these double-block systems require a lot of valves, our 
experience proves the added expense is well justified. 


START-UP PROCEDURE 


Operation during the first few weeks of service often 
determines the success of an analyzer installation. 
Trouble during start-up prejudices operating personnel 
against the instrument, and it often takes months of 
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satisfactory operation to regain their confidence. So 
each part of a new system must be checked individually 
before start-up. 

Here is a good pre-start-up check list: 

1. Check out the analyzer itself. 

2. Check the sample system filters and other con- 

ditioning units for proper sample flow. 

3, Place analyzer in service. 

4, Allow enough time for it to reach electrical and 

thermal equilibrium. Then check response and cali- 

bration with both a zero and a span reference gas. 

5. Place analyzer on the sample stream and check 

precision by using a reference gas of a composition 

similar to the process stream, and automatically ad- 
mitting the standard samples to the analyzer at 4-hour 
intervals. 

In the system for precision checking (Figure 6), 
timer actuated solenoid valves admit the reference 
sample. If the instrument does not employ automatic 
standardization, daily zero-drift and span-drift will be 
obtained with this test. Don’t report the analyzer as 
proved for use by operating personnel until it has worked 
satisfactorily on stream for at least one week. If you're 
starting up a process and an analyzer at the same time, 
don’t mistake erratic process control for unstable analyzer 
operation. 


ANALYZER MAINTENANCE 


Many analyzer failures will be prevented by conscien- 
tious, systematic maintenance of the complete analysis 
system. Preventative maintenance includes periodic re- 
placement of limited-life components—filters, vacuum 
tubes, blower motors, relays, contacts, etc. Routine 


























Figure 5. Flush-back valve system. Orifice sym- 
bols represent porous stainless steel gage snubbers 
which are very satisfactory flow restrictors. 


maintenance includes regular tests of sample system, op- 
eration, and accuracy, plus filter cleaning, oiling of bear- 
ings, etc. Such scheduled jobs insure and confirm satis- 
factory analyses, and indicate malfunction which re- 
quires unscheduled trouble shooting. The sample sys- 
tem must get major routine attention; daily or weekly, 
depending on the particular system, sample system com- 
ponents must be faithfully checked. Carefully check 
for leaks, and for proper pressure and flow of purge 
air, nitrogen, water or steam. Voltage, current, tempera- 
ture, etc., should be regularly measured, because they 
often will predict trouble. Some makes of instruments 
have an external switch and indicating lights to make 
these tests. 
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You must make frequent zero and range checks to 
maintain analyzer accuracy—how often depends on both 
the analyzer and the application. You can make these 
checks readily with accurately-calibrated reference stand- 
ards. However, remember that analyzer calibration can 
be no better than the accuracy of your standard. Keep 
a record of zero and span drift: it will often warn you 
of developing trouble during start-up. 


Cut-and-Try Service Won't Do 


Effective trouble shooting and service must be de- 
veloped within each group working in an advanced in- 
strumentation area. Logical tests isolate the difficulty 
to limited areas. Then follows either replacement or 
more intensive trouble shooting. 

Replacement alone is generally unsatisfactory. Ad- 
vanced analyzers are far too complex for cut-and-try 
servicing. Occasionally more trouble is introduced than 
had originally existed: there are too many units to re- 
place, and replacement units require careful tuning to 
the system. We have found that trouble shooting of 
infrared analyzers by trial-and-error replacement of 
parts more often confuses than solves our problems. The 
best method is logical analysis of symptoms and careful 
systematic tests to isolate trouble. This takes compe- 
tent, well trained, and experienced men who know the 
analyzer and understand its circuit diagram and main- 
tenance manual. 


How To Find Trouble 


Faults which require trouble shooting include: 


1. Complete Failure: 
a. no Output 
b. will not read on scale 


2. Partial Failure: 

. inaccurate analyses 

. excessive drift 
slow response 

. low sensitivity 

excessive noise 


pon op 


3. Intermittent Failure. 


In using the above list, first determine where the fault 
is—analyzer, sample system, or process. Use of a refer- 
ence sample is very valuable for checking analyzers. If 
the instrument responds consistently to this test, the 
analyzer itself is probably OK. But, if the analysis still 
seems to be erroneous, the trouble could be in the 
process: stream composition could have changed so that 
unsuspected interfering materials are in the sample. Or, 
there might be an error in sampling, or in the laboratory 
check analysis. Don’t draw a definite conclusion or 
attempt service work until you are swre of the trouble. 


If you do prove the analyzer faulty, isolate its trouble 
by checking through each major unit, from signal gener- 
ation to displayed output, in a logical manner. A good 
trouble shooter must be able to locate his troubles 
through interpretation of such checks. Use dummy 
loads and sources where possible to isolate trouble. 





There is a tendency, when under pressure, to short-cut 
systematic test procedures and to jump to a solution of 
the difficulty. This usually results only in delay, and you 
must eventually resort to systematic procedures to solve 
your trouble. 


You Must Train Your Own 


It is hard to get the skilled and experienced men re. 
quired for advanced analytical instrumentation service: 
only occasionally can a good man be hired. So, instry- 
ment departments must develop their own expert crafts- 
men, and most departments have well organized train. 
ing programs. 

Men selected for training should have high mechan- 
ical aptitude and a background in electronics. While 
there are many advantages such as organizational sim. 
plicity to non specialization, it is not practical for process 
analyzer maintenance to train a// men in this complex 
work. As plants develop, additional men can be trained, 
and standard maintenance organized to permit some re. 
duction in specialization. This training should start 
with the installation of a new analyzer. Familiarity with 
the instrument obtained during assembly and start-up 
will be invaluable for later maintenance. Even instru- 
ment engineers must be trained, for colleges as yet have 
paid little attention to process control.” 


Good instrumentation and maintenance in today’s 
complex plants requires understanding of the process as 
well as the instruments. Problems cannot be solved by 
applying standard tests to the instruments alone. Most 
effective instrument maintenance results from coordi- 
nated effort by maintenance, engineering, and research. 


STREAM ANALYZERS PAY OFF 


The successful process analyzer produces an increase 
in process efficiency that often will yield returns far 
above the cost of the instrument for even a very few 
percent efficiency increase in the case of our modern, 
large-scale continuous processes. But the success or 
failure of analyzers depends on continuity of service. 
Therefore, a very necessary part of engineering plan- 
ning for an analyzer installation is provision for skilled 
maintenance personnel and adequate service facilities— 
a need easily overlooked and often neglected. Well or- 
ganized maintenance, carried out by skilled craftsmen, 
and guided by engineers with process know-how, will 
assure success of your process analyzer application. 
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Figure |. This 
tiny timer totals 
up time of opera- 
tion of instru- 
ments, appli- 
ances, lab equip- 
ment and tells 
you when to 
change tubes, 
batteries or pho- 
no needles. 





Chronistat Clocks 
Your Phono Needle 


Max Hoberman*, Chief Engineer 
Bergen Laboratories 


247 Crooks Ave., Clifton, N. J. 


It is often desirable to know how long a radio set, 
industrial or household appliance, instrument or other 
device has been in operation—whether continuously or 
intermittently. For example, the total time of operation 
is critical in diamond phonograph need'e use, since con- 
tinued playing with a dull needle will ruin valuable 
recordings. However, present measurement by clock or 
decimal counters is complex and expensive. 

The Chronistat is a simple, cheap elapsed-time 
indicator, accurate to about + 5%, and suitable for 
many applications such as: 

1. determining periodic service or overhaul times 
2. determining component replacement periods in 
preventative maintenance 

3. measuring warranty period of instruments or 
equipment 

4. encouraging replacement of expendable units— 
TV picture tubes, heater elements, batteries, etc. 

5. Life-test timing 

In use, the Chronistat is simply mounted near the 
appliance and wired in parallel with it. When the ap- 
pliance is on, the Chronistat operates. 


How the Chronistat Works 


The Chronistat is in effect a miniature electro-plating 
bath contained in a glass tube. When d-c current passes 
through the electrolyte, metal ions are carried from the 
anode to the cathode—the anode gets shorter as the 
cathode gets longer. A time scale alongside the anode 
permits calibration directly in hours. The d-c current 
is obtained from a self contained rectifier, powered from 
the 115-volt 60-cycle line. Greatest accuracy is obtained 
if this voltage is constant, but for many applications 
where great accuracy is not essential, it can be un- 


regulated. 


ed 
“Honorable mention prizewinners, ISA 1957 New Ideas in Instrumen- 
tation Contest. See page 525, ISAJ 11/57 for the complete list of 
winners. 
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Figure 2. Ther- 
mocouples and 
lead wires are 
simply, quickly 
checked as to 
"good", “open”, 
“shorts” or "'re- 
versed polarity" 
by this portable 
tester. 





Tester Checks 
Thermocouples Without Flame 


George E. Durgin* 
General Electric Company 


1000 Western Ave., West Lynn, Mass. 


The electric Thermocouple Tester accurately checks 
thermocouples and lead wires without need for an open 
flame, which is extremely hazardous near fuels or com- 
bustible vapors. The tester (Figure 2) consists of a 
plastic outer case, control switch, insulated tube, re- 
sistance coil, and two type D flashlight batteries. 


How the Tester is Used 


The tester can be used either before or after the 
thermocouple is installed. The fused thermocouple tip 
is inserted into the receiver (Figure 2). Then the 
switch is moved to “on”, causing a current in the resist- 
ance coil, thereby generating heat which is radiated to 
the inserted thermocouple tip. This gives a reading on 
the potentiometer without subjecting personnel or 
equipment to any unnecessary hazard. 

Several adjacent thermocouples can be checked by 
energizing the coil only once, since it continues to radi- 
ate heat for some time after the switch has been turned 
off. The thermocouple being tested will be raised to a 
temperature of approximately 200° F. The pyrometer 
in the photograph represents the test or aircraft panel 
which would normally provide the temperature indica- 
tion. 

The tester tells whether or not the thermocouple or 
lead wire is good, open, or opposite in polarity. A good 
couple gives a reading; an opposite polarity causes the 
needle immediately to read off scale-bottom; an open 
couple or lead is indicated by a stationary needle. All 
readings occur within 5 seconds after the tester is ener- 
gized. 

This tester can easily be modified for greater versa- 
tility. For example, a flexible extension could be made 
for checking thermocouples in awkward locations. Also, 
the tester could be mounted on an extension with a re- 
mote switch for jet-engine tailpipe or afterburner ap- 
plication. 
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FIER Reviews its First Year: 


ITS TEN PROJECTS -- 


p earmark the problems of instrumentation education 
p enhance the status of the instrumentation specialist 
p expose the technology to needy fields 

p establish the Foundation’s role as a catalyst 


Completely ignoring the dreariest Florida January on 
record, FIER Trustees generated their own sunshine dur- 
ing their recent joint meeting with ISA President's Mid- 
winter conferees. Reason for the glow: a review of 
the Foundation’s first year of accomplishments, proof 
that FIER is indeed solidly “in business”. 

Let us quickly scan the activities: 

1. FIER Project No. 1: The Bio-Medical Clinic — 
Held in June, this “cross-fertilization” conference gave 
impetus to new techniques for measuring man’s ailments 
(ISAJ, July 57, page 296). 

2. FIER Project No. 2: The FIER/ISA Fellowship 
— A complete year’s support for post-graduate study in 
Instrumentation was awarded to John Elek at Case 
Institute of Technology (ISAJ, Sept. "57, page 396). 
3. FIER Project No. 3: Film on Measurements — 
Through FIER stimulus, a superb film on the measure- 
ment of energy was developed by National Bureau of 
Standards for use in high schools and technical meetings. 
4. FIER Project No. 4: Basic Research Survey — 
A brief investigation was made of appropriate research 
topics in Instrumentation; this project is now being 
expanded by ISA’s Research and Development Com- 
mittee. 

5. FIER Project No. 5: Technical Institute Survey 
— A pioneer survey of instrumentation courses and the 
educational needs in post-high school technician-training 
institutes (ISAJ, Nov. 57, page 518). 

6. FIER Project No. 6: Post-Graduate Survey — A 
revealing study of the growing programs and problems 
of professional education in Instrumentation (ISAJ, 
Dec. ’57, page 577). 

7. FIER Project No. 7: FIER/Rutger’s Food Clinic 
— Another “cross-fertilization” venture which exposed 
a group of top-notch food scientists to the potential of 
new techniques for in-stream analysis (ISAJ, Jan. '58, 
page 71). 

8. FIER Project No. 8: Aero Research Award — 
An award of $1,200 in honor of the North Texas Sec- 
tion, ISA, to Stanford University’s advanced new Aero- 
dynamic Measurements Laboratory (ISAJ, Nov. '57, 
page 543). 

9. FIER Project No. 9: Text Catalysis — An active 
program by FIER to stimulate new and needed texts in 
the field; three mailings of information have already 
been made to book publishers. 


10. FIER Project No. 10: Summer Course for Teach- 
ers — The most important FIER project to date, a sub- 
sidized course in the theory of automatic control for a 
group of 25 teachers from technical institutes. It will 
be held at Case Institute next July (ISAJ, Feb. ’58, 
page 64). 

Let us now briefly test these activities in the light of 
FIER’s broad objectives which were stated in the first 
“Foundation Feedback” on pages 190-191 of the May, 
1957 ISA JOURNAL. 


A Look Before The Leap 


FIER’s surveys have been the cornerstone of many 
of its projects. Planning, its Trustees reasoned, must 
be based on data and not hypothesis. If FIER is to 
influence schools or get other people to help schools, 
it must have facts to back up its demands. The Case 
Institute Summer Course, for example, was developed 
through solid data on the needs of post-high schools 
dredged up by FIER. 

One result of FIER’s survey and collation of informa- 
tion on educational programs has been its outright finan- 
cial awards to a student at Case and to Stanford's new 
Aero facility. By allocating its few and modest grants 
to these outstanding programs, FIER has done much to 
advance the stature of Instrumentation elsewhere. Al- 
ready several schools have indicated expanding programs 
and some industrial companies are thinking of directing 
scholarship funds into this needy and rewarding area. 


Powerful Proselyting 


FIER’s experiments in technical cross-fertilization 
have been so rewarding that it plans to continue foment- 
ing Conceptual Clinics at least twice a year. The next 
Clinic: a get together on Metallurgical Measurements 
with ASTE. New initiates to Instrumentation through 
these Clinics have already become powerful practitioners 
of the technology in untouched fields. 

Perhaps the most rewarding aspect of FIER activity, 
however, is how well the Foundation is living up to 
the idea of its founders that it act as a catalyst; that it 
expend small energy and dollars to get large, far-reach- 
ing results. Its Trustees believe that FIER’s first score 
of projects and its many informal activities are an uf- 
deniable sign of this active catalytic function. 
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» How Sales Engineers 
Contribute to the 
Instrument Industry 





by H. Earl Benson, Sales Engineer, Cleveland, Industrial Division, Minneapolis-Honeywell Regulator Company 


First, the instrument sales engineer has an educational 
job to do. He must not only describe what his prod- 
uct is, but also what it will do for his customer. Sales 
engineers create a set of indirect, but related values that 
will enhance, in the purchaser’s mind, the soundness of 
his buying decision. It is important in instrument sell- 
ing to educate our Customers in the tangible and intangi- 
ble benefits of instrumentation. Some sales engineers 
electrify their prospects—others merely gas them. 

Many companies require accurate instrument estimates 
and specifications to budget their future projects. We 
must devote real time to pricing and detailed specifying. 
Better acquaintance and closer work with consulting 
engineers, architects, and company staff engineers, may 
not provide immediate sales, but they do insure us 
sales in the future. We all know personally how much 
easier it is to buy from a salesman who supplies ac- 
curate details and prices. Ease of buying insures sales— 
sales insure industry growth. 

We instrument sales engineers must be not only 
capable salesmen, but must have complete technical 
knowledge of our product and its uses. Our customers 
look to us to analyze their process control and measure- 
ment problems. Our ability to provide such technical 
information expands instrument use. Actually, we in- 
strument sales engineers are technical consultants offer- 
ing industry a service unobtainable elsewhere. By co- 
operating closely with other salesmen who sell allied 
equipment, we provide our prospective customers with 
valuable data otherwise most difficult to get. 

We can definitely state that present automation has 
been reached because instrument sales engineers are 
doing their jobs efficiently. Their effective use of 
technical information insures sales—sales insure industry 
growth. 

Sales engineers continually expand instrumentation 
by “creative selling.” Creative selling means territory 
development. We must plan our time, activities, and 
selling tools for most efficiency, thus leaving part of our 
energies for creating mew instrument business. New 
markets must be found for established products; new 
instruments must be introduced and their markets con- 
tinuously expanded. Creative selling insures sales— 
sales insure industry growth. 


*This is the third excerpt from the talks by leading sales authorities 
presented to the First Sales Engineers Workshop, ISA Annual! Con 
ference-Exhibit, Cleveland, Ohio, September 9-13, 1957. 
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It's a fact that sales engineers and sales managers are 
more interested in developing new products than any 
other men in the business. And new products are in- 
creasingly important in sales strategy: they create new 
markets and competition, vitalize expanding markets, 
and stabilize the industry through greater diversification. 

The sales engineer, with his numerous customer 
contacts, is responsible to his company and his industry 
for promoting new instrumentation ideas. New prod- 
ucts insure sales—sales insure industry growth. 

Sales engineers must devise ingenious new applica- 
tions for well-known products. Invention and discovery 
are not inborn talents: they result from painstaking 
thought and experiment. We instrument salesmen can 
build sales volume by being continually inquisitive 
about new uses for our products. Success stories about 
expanding business can be traced to sales engineers who 
opened mew markets for existing products. New uses 
for established products insure sales—sales insure in- 
dustry growth. 

Sales engine*ring is the art of providing technical 
products that won't come back to customers who will. 
We must develop customer satisfaction by giving part 
of ourselves and our services with each sale. But, this 
customer service and assistance we render is not a one- 
way street. Customer confidence in our engineering 
ability, our service and our product develops enthusiastic 
satisfaction, invaluable in convincing other prospects 
about our products. The ambitious and effective sales 
engineer finds his sales volume increasing geometrically 
—not arithmetically—if he keeps his product sold. 
Keeping instrumentation sold insures sales—sales insure 
industry growth. 

Certainly, misunderstandings between our customers 
and our companies will develop. As sales engineers, we 
must be diplomats—obtain factual information from 
both parties and decide on an equitable solution. We 
must not offend our customers, yet must abide by our 
company policy. 

Beyond his technical qualifications, instrument sales 
engineers must develop characteristics for handling mis- 
understandings: imagination, logic, memory, mental 
alertness, positive social attitudes, sincerity, emotional 
stability, integrity, writing and speaking ability, and 
a basic understanding of human drives and emotions. 
Equitable solutions of misunderstandings insure sales, 
and sales insure the growth of our instrument industry. 
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Proposals for Two 


Additional Grades of Membership 


by Dr. Robert J. Jeffries, President, Instrument Society of America 


Over the past several years, there has been a growing 
awareness in ISA of the desirability of creating additional 
grades of membership. A sound basis of qualifying and 
endorsing the achievements and stature of our members 
would bring to each of them recognition and prestige com- 
mensurate with their contributions to the field of instru- 
mentation and would, at the same time, reflect credit on 
all the organizations, activities, and groups with which they 
were affiliated. Obviously, increased recognition and 
prestige of the individual will reflect credit on the field of 
instrumentation, the ISA, and the individual’s own working 
group in his employing company. Also obvious is that, as 
the various possible grades of membership might become 
accepted generally and appreciated for the honor and rec- 
ognition which they would imply, they would, in themselves, 
represent an added incentive for our individual members to 
upgrade themselves in their work and their society. 

The desirability of establishing, therefore, a series of 
grades of membership, which would be based essentially 
on the individual’s achievements, has been proposed and 
considered by several groups within the society over the 
past several years. These studies culminated in the formal 
recommendations for the establishment of new grades of 
membership which were submitted to the Sections and 
Council Delegates during the Spring of 1957, for possible 
council action in September 1957. 

Reactions from the sections to the original proposals 
made it evident that some modifications to the original 
proposals were desirable. At its meeting in September the 
council, therefore, established a new task force to formulate 
new proposals. This new task force consisted of the group 
which had formulated the original proposals advanced last 
spring, augmented by representatives from each ISA dis- 
trict, thus bringing to the new task force the broadest pos- 
sible geographical basis and grass-roots opinion for form- 
ulating new proposals. 

This new task force consisted of: 

P. A. Sprague, chairman; vice president, General Relations 

Dept. 

A. K. Joecks, District I 

C. R. Otto, District II 

W. Y. Harkins, District III 
G. L. Kellner, District IV 
Francis Hoag, District V 
R. A. Hoxie, District VI 

R. L. Nickens, District VII 


E. J. Bumsted, District VIII 
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R. C. Mann, District IX 

J.R. Rogers, District X 

R. A. Trenner, Society Structure & Planning Committee 
J. Johnston, Jr., vice president, Technical Department 
H. W. Hudson, treasurer 

H. C. Frost, president-elect-secretary 

Robert J. Jeffries, president 


The task force accomplished its mission via voluminous 
correspondence, several meetings of subgroups, and two 
meetings of the full group. Their recommendations have 
been studied by the Executive Committee and the Executive 
Board of the society. The new proposals for additional 
grades of membership have been circulated to all council 
delegates and sections, and are to be discussed at section 
meetings throughout the country this spring, and, it is 
anticipated, will be voted upon at the council meeting in 
Philadelphia, September, 1958. 


The new proposals have the unanimous approval of all 
members of the task force, and are endorsed by the Ezecw 
tive Board of the society. In my capacity, as your president, 
I believe these proposals to represent the single most signif- 
icant thing we can do within the next five years to provide 
the fundamental framework which our society needs if it 
is to grow and realize its fullest potentialities, and | 
heartily endorse the new proposals and strongly urge that 
each member of our society lend his full support to their 
approval by the council in September. 


What the Task Force Recommends 


The task force is actually a committee of the council, 
and as such, reports to me in my capacity as presiding 
officer of the council. I feel a responsibility, therefore, to 
present to you some explanatory comments regarding the 
proposals which I hope will be helpful to you in under- 
standing the objectives and mechanics of the proposals. 
An outline report of the task force is reproduced on the 
opposite page. The actual recommendations which will be 
advanced to the council for its action will be these same 
recommendations, in the form of the necessary amendments 
to our constitution and by laws. 


Fundamentally, the task force report recommends: 
1. Retention of the present grades of Student Member, 
Associate Member, and Member. 


2. Establishment of two new grades of membership, 
Senior Member and Fellow, to be awarded based 0B 
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fifteen years active practice in 
instrumentation work, shall 
have acknowledged engineering 
or scientific attainments and 
shall be nominated to the Execu- 
tive Board by five Fellows or 
Senior Members. 


Members-at-Large May be applicable to any grade 
Foreign Members and is a condition rather than a 
grade of membership. 


same as at present. 


Dues changes not proposed. 


qualify earlier as Fellows. 


fications of Senior Members and Fellows only. 





OUTLINE OF PROPOSED NEW GRADES OF ISA MEMBERSHIP 





Designution Qualifications ‘Publications Identification ‘Other Privileges 
—_— a 
Student Member Same as in present Constitution Same as at present Membership Card Same as present Stu- 
dent Member 
Associate Same as present Associate Same as at present Membership Card Same as present As- 
Member sociate Member 
MEMBER Same as present MEMBER Same as at present Membership Card Same as_ present 
: MEMBER except can- 
not hold National 
Office after three 
years following adop- 
tion of these revi- 
sions 
‘Senior Member Graduate of engineering or sci- Same as present Membership Card Same as present 
ence curriculum, plus six years MEMBER and Certificate MEMBER 
of active instrumentation work, 
two of which in responsible 
charge. (An advanced degree 
may be counted as a year of 
active instrumentation work.) 
Or, ten years of active instru- 
mentation work, two of which in 
responsible charge. 
‘Fellow Shall have been a Senior Mem- Same as present Membership Card Same as present 
ber for ten years,’ shall have MEMBER and Certificate MEMBER 


Sustaining, Exhibitor, and Honorary Members — All Qualifications, Publications, Identification and Other Privileges 


It is expected that the dues requirements for each grade will be considered at a later date 
when a publications policy has been adopted and when other benefits for each grade have been established. 


*These grades do not affect Section status of individual, but it is expected normally that a Section will be asked to 
attest to the validity of the statements made by an applicant for Senior Member grade. 


‘This requirement will not take effect until 10 years after adoption of the plan to permit an opportunity for some to 
An Admissions Committee (made up of Society members appointed by the President) is proposed to pass on the quali- 


‘A final definition of this term will be the responsibility of the Admissions Committee. However, the Task Force felt 
that the following statement would indicate its intent: “Responsible charge implies directing the work of others 
engaged in instrumentation, or deciding upon, designing, applying, or maintaining instruments or systems of in- 
struments for operations, construction, research or scientific investigation.” 














individual achievement and stature in the field of 
instrumentation. 


3. Establishment of a Society Admissions Committee to 
pass upon the qualifications of applicants for the grades 
of Senior Member and Fellow. 


4. Eventual limitation of nominees for officers on the 
society’s Executive Board to those holding the grade 
of Senior Member or Fellow. 


The new proposals differ from those submitted last year 
in many ways. The new proposals do not include any ref- 
erence to dues. Society dues remain at their present levels. 
The new proposals provide for no additional publications or 
additional privileges for any grade of membership. 


What About “Professionalism”? 


The task force did not consider the question of whether 
ISA should be a “professional society”; nothing in the new 
Proposals bears on whether the ISA is, or might ever want 
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to be, a professional society; nothing in the new proposals 
in any way prejudices the kind of society we are or may 
ultimately be, nor the groups with which we may affiliate. 
The proposed new grades of membership will not qualify 
ISA for full membership in the Engineer’s Joint Council. 
This is not by design. The qualifications of the Engineer's 
Joint Council for society affiliation are their own business 
and have nothing to do with the reasoning nor form of the 
present ISA proposals. The new proposals specifically avoid 
any restrictions which might inhibit the growth and effec- 
tiveness of our society with respect to any segment of our 
present or potential membership — whether they be 
mechanics, doctors, mathematicians, physicists, geologists, 
or any other occupational group. ISA was formed and con- 
tinues to exist to serve instrumentation and the people who 
work in it. We do not restrict any person with an interest 
in instrumentation from joining ISA regardless of what 
industry or profession he may be employed in, or what his 
level of responsibility or experience may be, nor the heights 
to which he may rise in our society. However, the new 
proposals will provide for various grades of membership 
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which will permit recognition of his individual achievement 
within his particular industry or profession. 

The proposed additional grades of membership will un- 
doubtedly contribute to an increased recognition and 
appreciation of instrumentation as a practicing profession. 
It will help focus public, employer, employee, member, and 
other society attention on the existence and importance of 
instrumentation. This is one of the designed objectives of 
the new proposals. In the sense of upgrading the prestige 
and bringing about a recognition and acceptance of instru- 
mentation as a field unto itself — in this sense, these pro- 
posals are one step toward bringing about a recognition of 
instrumentation as a profession. In this sense, these pro- 
posals are a step toward achieving professional recognition 
and stature for all persons working in instrumentation who 
can qualify based on their personal achievement. 


Who Qualifies? 


The basic evaluation of an individual’s qualifications for 
one of the new grades of membership will be made by a 
group of experienced instrument people, and will be an 
evaluation of the individual’s achievements, independent of 
his formal education or title. The definition of all terms 
used in the evaluation of individuals’ backgrounds will be 
made and administered by a group of experienced instru- 
ment people widely representative of practicing instrument 
men. 

If qualified persons are to be admitted to the higher 
grades immediately, there will have to be some waiver of 
the requirements relating to years in a previous grade be- 
fore an individual would be eligible for a higher grade. 

The requirement that, after three years, all nominees for 
membership of the society’s Executive Board shall be Senior 
Members or Fellows is a very rational one. It is intended 
to insure the most capable and experienced leadership for 
the Society in the years to come. Certainly we want our 
future officers to be persons with many years of experience 
and demonstrated personal competence in instrumentation. 
Such persons are automatically qualified for the grades of 
Senior Member and Fellow and hence also will be qualified 
to hold a national office. By the same token, we would not 
want to entrust the welfare of the society to anyone who 
was not knowledgeable and respected in instrumentation. 
Such persons will be automatically excluded from nomina- 
tion by the very fact that they do not yet qualify for Senior 
Member or Fellow. 

Just as anyone can achieve the highest possible grade of 
membership based only on his individual achievements and 
independent of his formal education, so too can any person 
aspire to, and become eligible for, the highest offices within 
the society. 

The proposals wisely recognize that, at the local level, it 
is desirable that no such restrictions should prevail with 
regard to section officers. At the local level, we want to 
capitalize on the enthusiasm and energy of everyone who 
has an interest and capability to make our local sections 
strong and effective in their service to members. The ex- 
perience individuals gain in local section administration, 
coupled with the inevitable progress such individuals will 
make in their day-to-day work, will qualify them as candi- 
dates for national office. 


Answers to Attitudes 


Let me attempt to answer a few of the negative attitudes 
which I have heard expressed by a few individuals. These 





persons, incidentally, without exception, have not Particj. 


pated in any of the deliberations of either the initia] task 
force or the present one, although the points they make were 
adequately covered by both groups in arriving at the final 
recommendations. 

1. “This will force the technician out of the society.” 
Answer: This is not so. Any technician can, by his 
own achievements, qualify for any grade of member. 
ship the society has to offer. If he is a full member 
now, he can remain a full member for as long ag he 
pays his dues. 

2. “This is a device to give a few long-hairs another 
opportunity to pat themselves on the back.” Answer: 
There isn’t a “long-hair” in this or any other country 
who stands to gain a thing, at this time, from recogni- 
tion by ISA. I fervently hope and anticipate that there 
will come a day when election to Senior Member or 
Fellow in ISA will be a badge of distinction anxiously 
coveted by long and short-hairs alike. 


3. “We've gotten along until now without new grades, why 
change? Answer: Progress and growth come hard to 
some people. It is a responsibility of the leaders of any 
organization to recognize problems and opportunities 
and take appropriate action. The elected officers of 
your society believe there is an opportunity to advance 
the interests of the society and its members by thege 
proposals. It is their obligation to formulate such pro- 
posals, and it is their obligation to work for their 
adoption. 


In Summary 


A. I believe the establishment of the proposed grades of 
membership as recommended by the society’s Executive 
Board and the special task force created for the purpose 
is important to the future growth and welfare of all 
individuals working in the field of instrumentation, to 
our society, and to instrumentation itself. 

B. I believe the possibilities for individual recognition 
which are inherent to the proposals will be a direct 
benefit to the individual member in the society. 

C. I believe that enhancement of the reputation and stature 
of our individual members will reflect credit on the 
society. 

D. I believe that a society which is well-regarded is in the 
best position to attract and maintain new members from 
all industries and from all levels of responsibility. 

E. I believe that individual recognition of achievement by 
an outside group, such as our society, will do much to 
encourage an individual in his personal development and 
be of aid to him in his relations with his employer. 

F. I call your attention again to the fact that these pro 
posals are not the hasty result of a small group, but 
rather they have had years of study and have the un- 
qualified, unanimous approval of the new task force, the 
president, past president, president-elect secretary, the 
treasurer, all departmental vice presidents, and all dis- 
trict vice-presidents who were present at the President's 
Mid-Winter Conference. 

G. I strongly urge every section to give extended considera 
tion to these proposals, to ask your district vice president 
for answers to any questions you may have, and lastly, 
I specifically urge each section to weigh, challenge, and 
formulate opinions in good faith, for the best interests 
of the society as a whole. 





ISA Delegate Will Carry Official Greetings to AIChE on its Golden Jubilee 


During the week of June 22 to 27, Philadelphia will be 
astir with a special kind of activity. That week the Ameri- 
can Institute of Chemical Engineers will mark the Fiftieth 
Anniversary of its founding with special technical programs 
and festivities. 

One important feature of the week-long celebration will 
be a convocation for the presentation of greetings and con- 
gratulations from professional and technical societies 
throughout the world. Resplendent in academic cap and 
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gown and scholastic insignia, these representatives will 
take part in a formal processional at Irvine Auditorium, 
University of Pennsylvania, on Wednesday morning, June 
25. 

This month, Dr. Robert Jeffries, President of ISA, will 
appoint an official delegate who will take part in the pro 
cessional and deliver ISA’s official word of congratulations 
to AIChE’s president George E. Holbrook. 
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EXECUTIVE BOARD DOINGS 











Dear Member: 


The officers, division directors and committee chairmen 
spent four full days in the middle of January at Palm 
Beach, Florida, planning and working on Society problems. 
Those attending were not particularly disappointed at the 
cool weather as it enabled us to concentrate on society- 
activities. The action taken by the Executive Board on a 
number of problems will be of interest to all members. 


President Jeffries has obtained a chairman of the Educa- 
tional Committee, J. C. Groenewegen of our Los Angeles 
Section, who was hard at work developing a proposed 
policy on education for the society. He has obtained the 
thinking of the FIER Board of Trustees on education, and 
hopes that our policy can be presented to the Executive 
Board for review at an early date. 


The Executive Board has approved the granting of 
charters to three new sections: the Adirondack (Eastern 
New York), the San Fernando Valley (California) and the 
Vancouver (British Columbia). 


The Hxecutive Board, desiring to provide the best pos- 
sible service to society members, in answer to a demand 
fom members for exhibits closer to their homes, has 
adopted a policy governing regional exhibits. The first 
regional exhibit is planned for 1959; succeeding regional 
exhibits will depend on the success of this first one. Event- 
ually as many as four such exhibits may be held each year, 
in addition to the annual conference-exhibit, in areas re- 
mote from those where the annual exhibit is scheduled. We 
plan a technical conference for each regional exhibit. The 
most careful attention will be given to selecting a location 
for the first of these exhibits. 


The Executive Board has rescheduled the location of the 
1960 Annual Conference-Exhibit, due to a conflict with 
another competing show in Los Angeles. New York City 
will be the location if space is available; location for 
exhibits in succeeding years will be reviewed. 


The society will report to each member on its achieve- 
ments in our 1956-57 year. Thus we hope members will be 
better informed on the important advances made possible 
by the voluntary workers, and our paid headquarters staff 
at Pittsburgh. This annual report should have reached you 
early in March. 


The proposed Grades of Membership task force reported 
on schedule, and the Executive Board carefully studied its 
revised proposal. We concluded that the new plan provided 
al opportunity to upgrade membership, yet satisfy the ob- 

ns to the original plan. The Board adopted this new 
plan for presentation to the Council at its meeting next 
September. A committee, headed by Phil Sprague, will be 
responsible for acquainting our membership with this re- 
vised plan. 


As the headquarters staff in Pittsburgh has grown, it has 
me increasingly important that they be provided with 
benefits normally available to industrial employees. The 
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Finance Committee has extensively studied life insurance 
and pension plans. After professional council, a plan was 
presented to the Executive Board by treasurer Hudson. 
The board directed that this plan be placed in effect for all 
eligible headquarters staff employees. Participating em- 
ployees will contribute to the plan and the society will pay 
the remainder. This plan includes pension income monthly 
payments when an employee reaches retirement at 65. 


An international organization has been formed to coordi- 
nate and promote engineering and scientifie endeavor in 
the instrument field. This organization, the International 
Federation for Automatic Control, has as a member or- 
ganization The American Automatic Control Council, com- 
prised of representatives from each U § technical society 
interested in this subject. The Executive Board reviewed a 
AACC constitution and by-laws, and agreed that the ISA 
should affiliate with AACC. Vice-president Jack Johnson is 
our delegate to this new organization. 


Our Technical and Industries Departments are scheduling 
conferences on various subjects. Several questions have 
been raised on the handling of such programs and the 
policies which should be followed. The Executive Board 
reviewed a proposed policy developed by a task force under 
chairman vice-president Tripp. This policy was adopted, 
at least for those conferences to be held this year, with the 
understanding that the policy would be reviewed to de- 
termine whether changes are required, after we gain ex- 
perience. 


The Publications Committee under chairman Nat Cohn, 
has aggressively attacked society publications problems, 
especially publications which should be added to meet mem- 
bership needs. The board delegated to Cohn’s committee 
responsibility for all society publications, agreed with the 
principle for producing transactions, and authorized this 
Committee to prepare a proposal for translation of one or 
more Russian technical journals on instrumentation. It 
was understood that a part of the cost would be underwrit- 
ten by the National Science Foundation. The activity of 
this committee convinces us that the important publications 
problem facing our society will be resolved this year. 


Whether or not the ISA will relocate its headquarters 
office in New York City, in the new Engineering Society 
Building, must be determined in the very near future. 
Therefore, committees were appointed to develop informa- 
tion which soon will enable the Executive Board to conclude 
whether application should be made for space in this new 
building. 


The board requested our Society Structure and Planning 
Committee again to review changing our society name to 
something more appropriate to the area it serves. 


The next Executive Board meeting will be held at Pitts- 
burgh, March 21-22. Its agenda indicates an active 2-day 
meeting with a likelihood that many important decisions 
will be reached. 
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This is the giant new Tidewater Refinery visited by ISA Symposium conferees. 
mentation is the almost complete automatic scanning and digital logging for its nine major units. 





Feature of its instru- 


Tidewater Visit Highlights Wilmington Symposium 


ISA’s latest National Conference “Progress and Trends 
in Chemical and Petroleum Instrumentation”, enthused and 
gratified the crowd of instrument men attending the Wil- 
mington event February 3-4. Over half the 400 registrants 
were from outside the Delaware Valley area: 21 states were 
represented, and three men came from Canada! The entire 
affair was a model of excellent program building, well 
prepared top-grade speakers, and pleasant social relaxations. 
Many were the compliments of attendees on the smooth, 
prompt work of the Wilmington Section Host Committee. 
And in the process, they added 22 new members to ISA! 


Hottest Subject — Contract Maintenance 


Without question, the topic soliciting the most rapt at- 
tention and extended, vigorous question period, was the 
panel discussion on Contract Instrument Maintenance at the 
giant new Tidewater Refinery by Panellit Service Corpora- 
tion. 

Panellit’s Neil Blair, in explaining the unique customer 
relations problem created by contract maintenance drew 
a chuckle from his audience in saying, “Contract mainte- 
nance is something like marriage. You move in and live 
with your customer!” To which Tidewater’s Ed Roth added 
“But this was certainly not a shotgun marriage.” Blair 
revealed that Panellit now has about one dozen contract 
maintenance agreements in force. 

Panellit’s F. W. Willis, instrument superintendent actual- 
ly in charge of contract administration on the site, stated 
that he discouraged operators from doing any actual in- 
strument work, aside from an occasional chart and pen 
job. They are given explicit instructions not to do any 
such service work as tuning of controllers. Willis revealed 
that maintained under the contract are 900 control valves, 
and 11,500 other instrument items including 950 controller 
loops. 

The $64,000 question of the entire conference was directed 
to Roth: “What does Panellit do that Tidewater could not 
do for themselves?” Roth answered that the contract 
allowed Tidewater to avoid all problems with personnel, 
family troubles, seniority, advancement, union squabbles, 
etc. “Maybe this doesn’t have a dollar and cents value, 
but it’s a mighty big consideration nevertheless,” said he. 
Roth also suggested that ISA should study exactly what is 
required in maintenance work. For example, “How many 
men are required per instrument? What is the worker to 
instrument ratio?” 


Data Loggers: Too Many — Too Few? 


In introducing Dr. M. Phister, of Ramo-Wooldridge, chair- 
man Ralph Tripp said he recently learned of a new ma- 
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chine which printed over 1,000,000 digits a minute on q 
tape traveling 30 inches per second. Asked Tripp, “How 
are you going to use such a machine? Frankly I don't 
know, but I think this sort of thing will lead to a new 
occupational disease for instrument engineers — data con- 
stipation.” Phister predicted that we will see in the next 
five years a remarkable growth in the use of digital control 
systems in the process industries. Said he: “Payoff for 
these $250,000 machines will come from, 1. greater through- 
put, 2. smaller operating costs and less wastes, 3. better 
quality. Due to the high cost now, he thinks only the 
biggest process units are candidates for complete computer 
control. He pointed out, also, that you must have a big 
backlog of data on your process in order to design a proper 
computer control system. Phister thinks it will be a long 
time before a computer complex enough for full process 
contro! will be as reliable as our present air controllers! 
In answer to a question by Taylor’s Dick Pond, Phister 
stated that a $250,000 computer would have approximately 
65 inputs and 25 outputs together with associated haré- 
ware. However, said he, “The number of control loops is 
determined not by dollars and cents but by consultation 
between the customer and the supplier.” 


On the question, “Are data loggers economically justified?” 
M. O. Gernand, Esso Research Laboratories, proposed one 
of the most interesting ideas of the conference in saying: 
“Yes, if for no other reason than as reliable, high speed 
inputs for computers. For if computers are justified for 
process control, then better inputs to fully exploit the ex 
pense of the computer are also justified.” To this Charles 
Worley of Electronic Associates readily agreed: “You must 
have numbers to put into your computer”. 

Perhaps the most valuable use of data loggers, according 
to Gernand, is in pilot plant instrumentation output re 
cording. Only data loggers can gather the widely-scattered 
data coming out of pilot plant experiments, and enable the 
data to be rapidly presented for immediate analysis by 
computers. However, Gernand conceded that data loggers 
might not be economically justifiable at the operational 
level. 


Plug-In Service Has Two Sides 


The splendid paper “Modern Maintenance in Chemical 
and Petroleum Plants’, by W. H. Matthews of Chemstrand 
Corporation brought out an interesting angle on plug 
service. (In Matthews’ absence, his paper was read by 
Jack Ward of duPont.) Matthews praised modern plug? 
designs for instrumentation as permitting rapid trouble 
shooting by cut-and-try. On the other hand, Monsantos 
J. F. Combs stated: “Advanced analyzers are far too com 
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paper contained so much meat for those with 
ger service problems that your ISAJ is reporting it in 


‘fll on page 54.) 
In commenting on the need for good maintenance rec- 


“omo 


rds, Matthews propounded that, for accurate, intelligent 


ent control, instrument maintenance time and cost 
records should be kept on punch cards. Blair seconded 
this notion by stating that Panellit service information at 
Tidewater will be transferred to IBM punched cards for 


better management control. 


Computers Can’t Think 

In the first paper of the conference, “Analog Computations 
of Process Control Problems”, Electronic Associates’ Charles 
Worley brought out that computers will not do the engi- 
neer’s thinking for him. Said Worley: “You must not ex- 
pect that computers will save personnel, but, they actually 
may increase your need for help”. In answer to a question 
by Horace Richter of Fischer & Porter, from the floor, Worley 
estimated that at $1,500 per operational amplifier, a modern 
analog suitable for process control would total about $200 
to $250 thousand. 

In his keynote address to the conference, J. G. Wilson 
of Shell Oil presented a splendid history of the instrument 
engineer and his opportunities, future duties, and present 
challenges. Said Wilson, “Instrument engineering is not 
new, for measurement and control began early in human 
history, and have continued to contribute to its progress for 
thousands of years”. He much amused the group by de- 
scribing a prehistoric man who threw a chip into the stream 
to measure its velocity before plunging in. Said Wilson, 
“Our Neanderthal swimmer at least learned to stay alive 
longer than his careless contemporary, through application 
of crude instrument measurement.” 

The Stanton-Bremer paper “Dynamics of Fractionating 
Column Control Systems” elicited much favorable comment 
from the audience because of its specific numerical informa- 
tion. On the subject of recent developments in process 
stream analyzers, duPont’s R. G. Jackson felt that during 
the past year gas chromatographs have progressed more 
rapidly than any other analyzer. Jackson predicted that, 
in the very near future, gas chromatographs would be de- 
veloped to operate at 200 to 300°C. However, a severe 
handicap of analyzers, especially for process control, is 
created by their intermittent 5 to 30 minute sampling time. 
Jackson believes high-speed gas chromatographs will 
eventually be developed capable of making a complete 
analysis in only one minute! 


The Russians Know What to Push 


Feature of the banquet was a splendid address by Dr. 
C. C. Hurd, Director of Automation Research for IBM. In 
essence, his talk was a challenge to American engineering. 
Hurd emphasized how the instrument engineer must learn 
all of the industrial sciences, because all of them are in- 
volved in instrumentation and control. In discussing 
Russian competition, Hurd said: “The Russians seem to 
know what to push, not only for scientific values but for 
propaganda values as well.” As an example of this, Hurd 
recounted how he had worked with Russia’s Professor Pan- 
of on Russian to English translation by computers. Said 
Hurd “The Russians are ahead of us in use of computers 
for language translation. When the Russians decide what 
to push, they really push it!” But, in competing with 
Russia, Hurd thinks the US is handicapped. For we are, 
with one half the force, trying to maintain, not only mili- 
tary Supremacy, but economic supremacy as well. In con- 
clusion, Hurd urged all ISA’ers to go out into their local 
high schools and help teachers to motivate the bright 
youngsters who should be going into science and engi- 
neering. 


Tidewater Tour 


_ the closing event of the conference, six buses carried 
§ conferees 20 miles southeast of Wilmington to the 
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x for cut-and-try servicing. We have found that trouble 
of infrared analyzers by trial-and-error parts re- 
more often confuses than solves our problems.” 





Smooth procedure of the symposium was no accident. 
Here the Wilmington host committee meets a week 
before the conference to finalize plans. Left to right: 
E. M. Biddison, C. A. Habich, W. J. Durkin, C. A. 
Loflin, E. Roth, V. A. Pardo and J. E. Anderson. 





Highlight of two-day meet was panel discussion of 
Instrument Contract Maintenance at Tidewater’s new 


refinery. Here during the intensely interesting, 35- 
minute question period are panelists (left to right) F. 
W. Willis, instrument superintendent, Panellit; Ed 
Roth, instrument coordinator, Tidewater; Art Sher- 
man, moderator, duPont; Neil Blair, vice president, 
Panellit Service Corp. 


amazing new Delaware City Refinery of the Tidewater Oil 
Corporation. With a capacity of 130,000 barrels per day, it 
is the largest refinery ever built at one time. 

The ISA visitors were divided into several groups each 
of which visited a separate control building. In answer to 
a direct question, Ed Roth stated that the total instrumenta- 
tion involved about $3% million expenditures for instru- 
ments. Another visitor questioned Roth on the value of 
digital readout versus recorders from the operators’ stand- 
point. Answered Roth: “When our operators have learned 
to use readouts, they rely on them and like them”. Roth 
said that Tidewater has used mostly pneumatic rather than 
electronic controllers. This decision was made early in 
1954 on the knowledge then available. But, continued he: 
“Nothing much has occurred since then which would have 
changed my mind.” Roth pointed out that the digitized 
recording and readout has saved approximately 20% of the 
normal panel board space that would have been required 
for the crude unit. On the maintenance of the scanning 
and digital readouts, Ed stressed that cleanliness was ex- 
tremely important. For example, he said they had to pave 
the areas around the control houses, seal all of the concrete 
walls, and air pressurize their relay cabinets, in order to 
achieve continuity and reliability. Roth’s most revealing 
statement was this: when one of the visitors noted that 
many of the graphic panel recorders were not in use, Ed 
said: “We had to use panel boards and conventional re- 
corders because the digital-readout equipment would not 
have been available in time for our start-up date.” How- 
ever, if they had it all to do over again, Ed thought they 
would not install any graphic panels or recorders! 

In his closing remarks, J. F. Coughlin, president, Wil- 
mington Section, ably summed up the fine symposium: “We 
have looked at ourselves as instrument engineers to see 
where we stand, what our potentials and goals are and 
what challenges we must meet to fulfill our obligations to 
society tomorrow”. 
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PRESIDENT’S LETTER 


Dr. Robert J. Jeffries 
President 


Instrument Society of America 








Dear ISA Member: 


The annual ISA President’s Mid-Winter Conference was 
held this year at Palm Beach, Florida, January 18-22. This 
is traditionally an occasion when all society units get to- 
gether to survey present programs, plan future programs, 
and particularly to review inter-relations and communica- 
tion problems within our society. 

This year I set as a specific goal the formulation of a 
five-year plan for all units within the society, and their 


activities. 


On the first morning, I presented to all present 


my ideas on a desirable society program for the years to 


come. 
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Its principal features are: 

1. Undisputed acceptance of ISA as THE society for 
persons active and interested in management and con- 
trol; change to a name more descriptive of the nature 
and scope of our society’s interests. 


Develop “No. 2 Man” in National Headquarters. 


Develop “Departmental Managers” in National Head- 
quarters, e.g., Publications, Membership Relations, 
Technical Program Administration. 


Begin and operate sustained long-range program of 
plans-formulation and annual revision. 

Develop accepted manuals of operation for all society 
organizational units. 


6. Establish closer relations with other societies, trade 


associations, and government. 


7. The Foundation for Instrument Education and Re- 


search (FIER) should establish itself in the role of 
a catalyst and representative of all technical societies 
with respect to instrumentation documentation. 


8. FIER should establish itself as a founder and foster 


parent, as well as information center, for education 
on all types of instrumentation. 


9. FIER should establish itself as a clearing house and 


leader for research and development needs and activ- 
ities in the instrumentation field. 


10. Develop list of potential candidates for all national 


offices for five years ahead. 


11. Develop program of educational services to members 


and sections within the society to be formulated, 
guided in policy, and implemented with voluntary 
labor in so far as possible. 


12. Activate at least 20 Industrial Divisions each to: a. 


13. 


14. 


Hold at least one national conference per year; b. 
publish regular transactions; c. have an active sub- 
committee structure embracing conferences, publica- 
tions, education, section relations, and research and 
development. 


Activate at least ten Technical Divisions, each to hold 
one national conference per year. 

Develop a publications program including: a. regular 
transactions for each Industry and Technical Depart- 
ment; b. convert the ISA Journal to a “general inter- 
est” magazine with society news; c. provide an 
Instrumentation Abstract Service, possible in coopera- 
tion with FIER; d. publish an annual Status of the 
Art Review, including technical developments relating 


to the products and applications (with cooperation of 
all technical segments of society), and developments 
in fields of education, labor relations and instruments. 
tion management. 


15. Develop district organizations. 


16. Strengthen local sections. 


The remainder of the Florida meetings, with exception 
of the Executive Board itself, consisted of individual and 
joint meetings by: Society Structure and Planning Con- 
mittee; Honors and Awards Committee; Exhibitors Ad. 
visory Committee; President’s Advisory Committee; Educa- 
tion Committee; Research and Development Committee; 
Industries Department; Technical Department; Committee 
Chairman within the General Relations Department; Dis. 
trict Vice Presidents and the Foundation for Instrumenta- 
tion Education and Research. 

Before leaving Florida, all groups named above submitted 
to me, in writing, their five-year plans. Together with the 
Planning Subcommittee of the Society Structure and Plan- 
ning Committee, I am now reviewing the several plans and 
consolidating them into a Master Society Plan. I am 
heartened to note the success of many activities and ex 
panded services which all segments of our society are plan- 
ning for the future. There is no doubt in my mind that our 
society will be many times its present size and effectiveness 
in only a few years. 

I think you will be interested in some of the specific ideas 
I submitted to appropriate groups within the society for 
immediate consideration. One is my suggestion that we 
further consider a change in the name of our society to 
something more descriptive of its nature and source of 
operation. A second suggestion was the possibility of re 
locating our National Headquarters in some city and build 
ing adjacent to other technical and/or engineering societies. 
I am currently investigating the possibility of our being 
considered for inclusion in the Engineering Societies Build 
ing in New York City. 

Another long-range proposal I advanced was that the 
society reactivate its corporate membership program, and 
allocate a portion of the income from corporate memberships 
to FIER. A joint committee is studying this recommends 
tion and will report back to the society and the foundation 
in the near future. 

At long last we have taken specific steps to develop 4 
truly national educational program within ISA. Jake C. 
Groenewegen of Shell Oil is chairman of this new program. 
Another new society activity is the Research and Develop 
ment Committee that William A. Wildhack has assembled. 
His committee now has approximately 40 outstanding re 
search people from the instrument field, and several sub 
committees actively working on specific projects. 

I single out the Education Committee and the Research 
and Development Committee only because they represent 
activities new to the society’s program. I am gratified t 
report that all other committees represented in Florida have 
vigorous plans for our future and on the whole are being 
guided by the most competent and interested people wh? 
have yet served our society. 
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With reasonable reflection anyone 
would be interested to improve the re- 
turn OR @ financial investment. Every 
member of ISA is a stockholder in the 
gociety and the ISA Journal. Too often 
we fail to realize the benefits of our 
Journal investment. More important 
we fail to realize the tremendous in- 
fuence we have to make the Journal 
pay us far more than we invest. There 
are a number of ways a member can 
improve his own knowledge, his stand- 
ing in the industry, and his own sense 
of professional responsibility — and at 
the same time contribute to the success 
and well being of the JSA Journal. 

(1) Drop a post card or note as to 
what you think about an issue; feed- 
back in publication is just as important 
as feedback in instrumentation. (2) 
Contribute articles for publication and 
suggest specific subjects you would like 
to see covered. (3) Urge your co- 
workers to read the Journal. (4) Use 
the ISA Journal Readers’ Service Card 
when requesting information on equip- 
ment and literature from instrument 
manufacturers. 

Let’s be quite specific about item 4. 
We can prove in dollars and cents the 
importance of this member contribu- 
tion to the success of the ISA Journal. 

The IS4 Journal budget for 1958 is 
about one quarter million dollars. A\l- 
most 80% of this total income is from 
the sale of advertising space. The 20% 
comes from member subscriptions and 
non-member subscribers. The impor- 
tance of the sale of ad space is the JSA 
Journal is obvious. Advertisers buy 
space in the ISA Journal for many 
different reasons. One importart rea- 
is the number of inquiries they receive 
from readers relating to their adver- 
tising. This is where you came into 
the picture. 

When your Journal arrives each 
month check through the ads, the New 
Products and the New Literature. 
Chances are good you will want more 
information about 5 or 10 of the items 
shown. Use your ISA Journal Reader 
Service Card to request this informa- 
tion You get fast prompt attention. 
You get what you want and it helps the 
Journal to keep current advertisers 
sold and helps get more new adver- 
tisers. 

If each member of ISA would re- 
quest information for as little as three 
items each month we would probably 
increase Our advertising by 25%. This 
Would allow us to publish two more 
technical articles every month — a 
ontribution to your increased knowl- 
edge and information about your job. 
Everybody gains — reader — adver- 
tiser — and the Journal. 


Gill Wicknied. 


March 1958, Vol. 5, No. 3. 





FINANCIAL REPORT 








Instrument Society of America 


Fiscal Year Ending October 31, 1957 


The operations of the Society during the past fiscal year resulted 
in an addition to surplus of $44,851.58, reflecting a continuingly in- 
creasing volume of activities and services under sound business man- 
agement. 

The $15,000 reserve for public relations which had been set up for 
1957 was returned to surplus and the expenditures for this function 
were charged against current income. Accordingly, the Society’s 
total surplus as of October 31, 1957 was $209,806.39. 

The books of the Society have been audited quarterly by its 
Certified Public Accountant and this condensed statement has been 
prepared from his more detailed year-end reports of the Society’s 
Income & Expense and its Balance Sheet. 


Howard W. Hudson, Treasurer 
John C. Koch, Chairman, 
Finance Committee 


ASSETS 


Cash in Banks 


U. S. Securities 


$ 58,049.74 
80,522.19 


Bank Deposit Certificates 75,000.00 
Furniture and Fixtures, Less Depreciation 14,361.51 
Inventories 5,599.87 

255.12 


Returned Checks 


Prepaid or Deferred Expenses 11,715.96 


TOTAL ASSETS $245,504.39 


LIABILITIES AND SURPLUS 


Deferred Income $ 35,698.00 


Surplus 


Balance at Nov. 1, 1956 $149,954.81 


Transfer from Reserve for Public Relations 15,000.00 

Excess of Income—Current Fiscal Year 44,851.58 

Balance at Oct. 31, 1957 209,806.39 
TOTAL LIABILITIES AND SURPLUS $245,504.39 


SUMMARY OF INCOME AND EXPENSE 
November 1, 1956 - October 31, 1957 


Income % Expense % 
Conferences and Exhibits $292,557.23 48% $184,183.07 30% 
ISA Journal and Other 
Publications 216,053.19 35% 235,356.42 38% 


Dues, Less Members 
ISA Journal Subsc. 


Exhibit Surcharge—Foundation 
for Instrumentation Education 
and Research 


Interest and Miscellaneous Income 


64,218.83 11% 112,788.23 19% 


36,882.00 6% 
4,350.05 


36,882.00 6% 





$614,061.30 100% $569,209.72 93% 
44,851.58 7% 


$614,061.30 100% $614,061.30 100% 


TOTALS 
Surplus—Fiscal Year 1957 
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Ralph M. Stotsenburg 


Director 


of Section Activities 





Extended Service to ISA Sections 


Moving on ISA Executive Board authorization, William 
H. Kushnick, Executive Director of National Headquarters, 
has announced the appointment of Ralph M. Stotsenburg, 
45, of Moorestown, New Jersey, as Director of Section 
Activities. 

In the early stages of his activity, Stotsenburg will con- 
centrate on expanding and bettering the services of ISA 
headquarters to the various sections and to individual 
society members. This emphasis is derived from the an- 
nounced intention of the Executive Board to improve rela- 
tionships within the society to the benefit of all members. 
Some specific areas to receive immediate attention are: 


—aid sections and headquarters in unifying their atti- 
tudes about society projects and problems 

—aid the sections to retain and expand their member- 
ship 

—— organize new sections wherever possible 

— organize student sections in appropriate schools 


— develop more effective procedures for use by section 
administration 

—stimulate sections to expand their activities to in- 
clude training courses, clinics, workshops, plant 
tours, symposia, and other activities which will aid 
members personally and professionally 

Said Kushnick in making the appointment: “Ralph’s 
former ISA activities as a member of the Philadelphia Sec- 
tion and as chairman of the Society’s Sections and Member- 
ship Committee, as well as his broad industrial and manage- 
ment experience, will materially strengthen the society's 
services.” 

Until he joined the ISA staff, Stotsenburg was Sales 
Manager, Instrument Division, Robertshaw Fulton Controls 
Co. Prior to that, he had been employed for 10 years by 
RCA in a broad variety of sales and management assign- 
ments. Among them: sales administrator, performing 
liaison between RCA engineering and production activities 
and RCA International Division in New York; New Eng- 
land sales manager for engineering products; commercial 
manager for certain RCA products, dealing with market 
analyses, product specifications, and merchandising meth- 
ods; reports supervisor, responsible for over-all RCA pro- 
duction reports submitted to the US War Production Board 
during World War II. 

Stotsenburg was born in Schwenksville, Pa., near Phila- 
delphia, in 1913. He went to the elementary and secondary 
schools in Camden and graduated from the Wharton School 
of Economics at the University of Pennsylvania. In addi- 
tion, he has done special work at Temple University and 
the American Institute of Banking. 

In 1935 Stotsenburg married Miss Edna Knudsen. They 
now have two sons, both students at Cornell University: 
R. Alan, aged 20, and John C., 17. 
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Staff Additions to Expand Member Services 


Thomas K. Hodges 


Director of 


Promotional Services 





Better Communications 
and Information 


National Headquarters of ISA has moved ahead fast jp 
recent weeks to carry out the latest decisions of the Exegy. 
tive Board regarding news and information. Recognizing 
the need for better communications within ISA and , 
greater acceptance of the society among engineers an 
executives, the board authorized addition of an informatig 
specialist to the headquarters staff. That position now has 
been filled with the appointment of Thomas K. Hodges, 3, 
of Pittsburgh. 

The immediate assignments to be handled by Hodges ar 
largely recommended by the ISA Public Relations Comnit- 
tee, headed by Evan Herbert. In general they include: 


—improving internal communications and relation 
ships affecting ISA service to its members 


— providing media for bringing ISA activities to th 
attention of that group of engineering and manage 
ment executives not now adequately informed 


—directing publicity for ISA conferences and exhibits 


~assisting ISA sections in effectively organizing their 
local publicity and other activities involving the 
public 


-~advising national headquarters on all its problems 
which have public relations implications 


In making the appointment, Executive Director Willian 
H. Kushnick said: “Tom comes to us with much back | 
ground and experience in private industry and in govert 
ment service. He looks to me like the fellow we've needel 
all along to do this information job so necessary for ol 
members. We're expecting big things.” 


Most recently, Hodges was press secretary to the governd 
of Pennsylvania, a position he took in December of 1954. 
Before that time he served in France, Germany, and other 
NATO countries in a variety of information assignments | 
He has written and lectured extensively on indust), 
economy, and labor relations of Western Europe, and has 
supervised several projects which represented Americal 
technical assistance and dollar aid. Tom has worked f 
Pittsburgh Coke and Chemical Company and for Sanders0t | 
and Porter, Engineers and Constructors, of New York City. 

Hodges was born in Pittsburgh February 12, 1919, # 
tended Brookline Elementary School and South Hills High | 
He received his B.A. and M.A. degrees from the Universi! 
of Pittsburgh. In World War II, he served in the Ordnané 
Corps, the Intelligence Corps, and in the First Infantry 
Division in Europe. He was discharged as a captain in 1947. 

In 1942 Hodges married Nancy Crawford of Pittsburgh 
They have three children: Thomas 8, Maria 6, and Stantot 


3. They reside at 2405 Hobson St., Pittsburgh 26. } 
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— MEETING PREVIEWS 








Putting their heads together to come up with another first-rate symposium, these 
members of the 4th National Flight Test Committee are (front row, left to right) 


H. Waldeck, D. Shergalis, J. Nassir, R. H. Tripp, H. Royce, and J. Stotz. 


(Back 


row left to right) J. Carbone, E. Kangesier, F. Korb, J. Hermayer, W. Fantone, Jr., 


W. Kenny and R. Edgerly. 


“More Data Per Dollar” Theme 
Sparks Flight Test Symposium 


The theme, “More Data Per Dollar” 
will spark the 4th National Flight Test 
Symposium to be held May 5 through 
Tat the Park Sheraton Hotel in New 
York City. This top-level conference, 
sponsored by the New York Section of 
ISA in cooperation with the ISA Aero- 
nautical Division’s Flight Test Com- 
mittee, will pinpoint efficiency and 
economics in instrumentation and wi!l 
examine the economic and manage- 
ment aspects of aircraft test instru- 
mentation. 

Started four years ago in Wichita by 
agroup from the aeronautical industry 
who felt the interests of flight test in- 
strumentation were being overlooked, 
the symposium has grown to such pro- 
portions and has become so popular, 
that last year it had to be limited to 
ms members to hold attendance under 


Although much information is given 
in the form of original and ingenious 
papers, the emphasis has been to dis- 
cuss current problems and techniques 
and to exchange vital information on 
the state of the art. To this end the 
whole program is an audience partici- 
pation affair. Panel sessions and work- 
shops give everyone who attends a 
chance to ask questions and to state his 
experiences and opinions. 

It is interesting to note that foreign 
nations have taken a real interest in 
the meeting. Last year representa- 
tives from Canada, England, Sweden, 
Switzerland and Germany were strong- 
ly in evidence. In Canada, alone, the 
interest has become so high, its Indus- 
tty Department is contemplating one of 
these symposiums to be held in Canada. 
One of the prime factors in the grow- 
Ng success of the symposium is its pro- 
ram and high caliber speakers. This 
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year, the keynote speaker will be Dr. 
C. S. Draper, well known director of 
MIT’s Instrumentation Laboratory. Dr. 
Draper in his 25 years with MIT has 
made valuable contributions not only 
in the areas of teaching but also in 
the advancement of the instrumenta- 
tion art. His citations and awards are 
too numerous to mention. 

The panel discussions have been 
geared to cover hot subjects. Mon- 
day’s panel will take up The Economics 
of Instrumentation, followed on Tues- 
day by a discussion of A Progress Re- 
port on Magnetic Tape Data Systems. 
The final day’s panel will be devoted 
to Air Data Measurement. 

The technical program itself will be 
one of the most outstanding for the 
year in this particular field. Com- 
plete coverage of all phases of instru- 
mentation for aircraft testing will be 
offered in addition to sessions on heli- 
copter and powerplant instrumenta- 
tion, aircraft and systems ground 
testing and three sessions will be 
specifically devoted to missile instru- 
mentation. 

Men, bring your wives! On the 
lighter side, Shirley Hall, who has ar- 
ranged the ladies program, promises a 
full and exciting schedule for them. 
There will also be an extensive entcr- 
tainment program throughout the con- 
ference and the banquet which you 
and the little lady will enjoy. 

This is a meeting you won't want to 
miss. Registration fee for ISA mem- 
bers is $10.00 and that includes all 
technical sessions and a copy of the 
proceedings. Fee for non-members is 
$15.00. It’s a good idea to register 
early. Contact Fourth National Flight 
Test Symposium, P. O. Box 113, Beth- 
page, Long Island, N. Y. 


IMA Conference 


Will Highlight New 
Analysis Principles 


The 1958 Symposium on Instrumen- 
tal Methods of Analysis (IMA), sched- 


uled for May 12, 13 and 14 at the 
Shamrock-Hilton Hotel, will concen- 
trate on new principles. Programed 


by the Analysis Instrumentation Divi- 
sion of ISA and hosted by the Houston 
Section, the symposium will feature 
sessions on optical methods of analysis, 
mass spectrometry, chemical methods 
of analysis, gas chromatography and 
process stream analyzers. 

New techniques of instrumental 
analysis and advances in instrumenta- 
tion in the field hold prime spots in 
the program. Emphasis will again be 
placed on unique applications of exist- 
ing instrumentation and on ingenious 
or new modifications of known meth- 
ods. 

Dr. C. A. Stokes, vice president and 
technical director of the Texas Buta- 
diene Chemical Corp., will be the fea- 
tured speaker at the banquet. His 
topic will be “Common Sense Econom- 
ics in Evaluating Process Plant Auto- 
mation.” 

The first day’s program will consist 
of papers of general interest in the 
field. Recognized authorities in vari- 
ous areas of instrumental analysis are 
featured. Some of the papers that will 
be heard include: Analysis Instru- 
mentation for Nuclear Applications, by 
Myron T. Kelley, Oak Ridge National 
Laboratories; Ultraviolet Spectropho- 
tometer for Continuous Process Analy- 
sis, by Leo Glasser, R. J. Kanzler and 
E. J. Troy, du Pont; and Gas Chroma- 
tography and its Applications to Con- 
tinuous Analysis, by C. E. Fellows, 
Union Carbide Chemicals Co. 

On the two remaining days, there 
will be concurrent sessions on specific 
topics with separate sessions for spec- 


ialized papers dealing with optical 
methods, x-ray and electron spectro- 
scopy, radio frequency spectroscopy 


and gas chromatography. 

Here are just a few of the many 
papers and speakers who will deliver 
them: An Automatic Continuous 


Flash Point Tester, by R. S. Karas, 
Precision Scientific Co.; An Infrared 


Analyzer as a Leak Detector, by P. G. 
Balko, D. R. Bresky and V. J. Coates, 
Perkin-Elmer; NMR Instrumentation, 
by R. B. Williams, Humble Oil and Re- 
fining Co.; Gas Chromatography Instru- 
mentation, by E. Pasch, Wheelco Divi- 
sion, Barber-Colman. A complete pro- 
gram will be published next month. 
Early registration is encouraged and 
suggested. Advance registration for 
the conference may be made to Herbert 
S. Kindler, ISA Director of Technical 
Programs, 313 Sixth Avenue, Pitts- 
burgh 22, Pa. The fee for the entire 
program, excluding Hotel reservations 
but including the banquet, is $20.00. 
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ISA NATIONAL ORGANIZATION ROSTER 


EXECUTIVE BOARD 


President: Dr. Robert J. Jeffries, Presi- 
dent, Data-Control Systems, Inc., 39 
Rose St., Danbury, Conn. 

1957 President: J. T. Vollbrecht, Presi- 
dent, Energy Control Co., 5 Beekman 
St., New York 38, N. Y. 

President-elect-Secretary: Henry C. 
Frost, Asst. Chief Engineer, Corn Prod- 
ucts Refining Co., 201 N. Wells St., 
Chicago 6, Ill. 

Treasurer: Howard W. Hudson, 
President, Panellit, Inc., 7401 N. 
lin Ave., Skokie, Il. 

Vice President Generai Relations Depart- 
ment: Philip A. Sprague, Jr., President 
The Hays Corp., 742 E. 8th St., Michi- 
gan City, Ind. 

Vice President Industries Department: 
Dr. Ralph H. Tripp, Head Instrumenta- 
tion Department, Grumman Aircraft 
Engineering Corp, Bethpage, L.L, N. Y. 

Vice President Standard and Practices 
Department: Edward C. Baran, Me- 
chanical Dept., Coordinator, Standard 
Oil Co., of Ohio, No. 1 Refinery, 2735 
Broadway, Cleveland 13, Ohio. 

Vice President Technical Department: 
John Johnston, Jr., Instrument Consul- 
tant, Group Supervisor, E.I. du Pont 
de Nemours & Co., Inc., Wilmington 
98, Del. 

Vice President District I: Carl W. Gram, 
Jr., Vice President—Sales, Mason 
Neilan; 375 Park Ave., New York 22, 


Vice 
Ham- 


Vice President District II: E. Albert 
Adler, Principal Instrument Engineer, 
United Engineers and Constructors, 
Inc., 1401 Arch St., Philadelphia, Pa. 

Vice President District III: J. Thomas 
Elder Principal Instrument Engineer, 
Tennessee Eastman Corp., 1845 Fair 
Oaks Rd., Kingsport, Tenn. 

Vice President District !V: Mifflin S. 
Jacobs, President, M. S. Jacobs & As- 
sociates, 810 Noblestown Rd., Pitts- 
burgh 5, Pa. 

Vice President District V: Gordon D. 
Carnegie, President, King Instrument 
Co., P.O. Box 7283, Cleveland 29, Ohio. 

Vice President District Vi: Willard A. 
Kates, President, The W. A. Kates Co., 
430 Waukegan Rd., Deerfield, Il. 

Vice President District Vil: Dr. John 
Franklin Draffen, Research Group En- 
gineer, Monsanto Chemical Co., 810- 
10th Ave., N., Texas City, Texas. 

Vice President District Vill: John V. 
Opie, Mallinckrodt Chemical Co., 8 King 
Court, Ferguson 21, Mo. 

Vice President District 1X: Adelbert Car- 
penter, Division Manager, Fischer & 
Porter Co., 9250 Skyline Blvd., Oakland, 
Calif. 

Vice President District X: John J. Hillen, 
Peacock Brothers Limited, P.O. 30x 
1040, Montreal, Quebec, Canada. 


DISTRICT PLANNING COUNCIL, 

SECTION AND MEMBERSHIP, 

AND PROGRAM COMMITTEES 
CHAIRMEN 


DISTRICT | 

District Planning Council Chairman: Carl 
W. Gram, Jr., Vice President—Sales, 
Mason Neilan, 375 Park Ave., New 
York 22, N. Y. 

District Section and Membership Commit- 
tee Chairman: Robert Warfield, Public 
Ser. Electric & Gas Co., 80 Park Place, 
Newark, N. J. 

District Program Committee Chairman: 
John B. Rauseo, 30x 401, Concord, 
Mass. 


DISTRICT II 
District Planning Council Chairman: E. 


A. Adler, United Engineers & Con- 
struction, Ine., 1400 Arch St., Phila., 
Pa. 


District Section and Membership Com- 
mittee Chairman: John B. Deaderich, 
The Foxboro Co., 1530 Chestnut St., 
Phila, Pa. 

District Program Committee: Chairman: 
Clifford B. Ives, Box 316, 114 Forrest 
Ave., Narberth, Pa. 


DISTRICT III 

District Planning Council Chairman: J. 
Thomas Elder, Principal Instrument 
Engineer, Tennessee Eastman Corp., 
1845 Fair Oaks Rd., Kingsport, Tenn. 
District Section and Membership Com- 
mittee Chairman—Northern: J. R. 
Mahoney, 118 Tabor Rd., Oak Ridge, 
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Tenn., Chairman—Southern: M. A. 
Dailey, Rittlemyer & Co., Ine., 150 
Nassau St., N.W., Atlanta, Ga. 
District Program Committee Chairman: 
T. W. Waldrop, P.O. Box 1398, Atlanta 
. Ga. 


DISTRICT IV 

District Planning Council Chairman: M. 
S. Jacobs, President, M. S. Jacobs As- 
soc., 810 Noblestown Rd., Pittsburgh 
5, Pa. 

District Section and Membership Commit- 
tee Chairman: A. A. Zuehlke, Taylor 
Instrument Co.’s., 95 Ames, Rochester 

: ¥ 


District Program Committee Chairman: 
Frank kK. Briggs, Westinghouse Elec. 
Atomic Power Div., Apparatus Dept., 


P.O. Box 1526, Pittsburgh 30, Pa. 
DISTRICT V 
District Planning Council Chairman: 


Gordon Carnegie, P.O. Box 7283, Cleve- 
land 29, Ohio. 
District Section and Membership Com- 
mittee Chairman: (to be named). 
District Program Committee Chairman: 
(to be named). 


DISTRICT VI 

District Planning Council Chairman: Wil- 
lard A. Kates, President, The W. A. 
Kates Co., 430 Waukegan Rd., Deer- 
field, Il. 

District Section and Membership Com- 
mittee Chairman: John J. Burnett, The 
_ Co., 4546 Oakton St., Skokie, 

District Program Committee: 
to be named). 


DISTRICT VII 

District Planning Council Chairman: Dr. 
John _ Franklin Draffen, Monsanto 
Chemical Co., Research Group Engi- 
neer, 810-10th Ave., North., Texas City, 
Texas. ; 

District Section and Membership Com- 
mittee Chairman: R. L. Springfield, 
The Gay Sales Co., Assoc., Box 13232, 
Houston 19, Texas. 

District Program Committee Chairman: 
G. H. Woodard, Republic Flow Meter 
Co., 2426 W. Holcombe Blvd., Houston, 
Texas. 


DISTRICT VIII 

District Planning Council Chairman: 
John V. Opie, Mallenckrodt Chemical 
Co., 8 King Court, Ferguson 21, Mo. 

District Section and Membership Com- 
mittee Chairman: B. Martin Callstrom, 
Jr., 1488 Coolidge, Wichita, Kansas 

District Program Committee Chairman: 

’. N. Donachy, % Westcott & Greis, 

Inc., P.O. Box 839, Tulsa, Okla. 


DISTRICT IX 

District Planning Council 
Adelbert Carpenter, Division Manager 
Fischer & Porter Co., 9250 Skyline 
Blvd., Oakland, Calif. : 

District Section and Membership Com- 
mittee Chairman: A. A. Anderson, 1818 
Stanford St., Santa Monica, Calif. 


DISTRICT X 

District Planning Council Chairman: John 
J. Hillen, Peacock Brothers Limited 
P.O Box 1040, Montreal, Quebec, 
Canada. 


PRESIDENT’S DEPARTMENT 
COMMITTEES 


1A-1 Society Structure and Planning 
Committee: Chairman: Albert F. Sper- 
ry, President, Panellit, Inec., 7401 N. 
Hamlin, Skokie, IIlL. 
1A-2 National Nominating Committee: 
Chairman: Warren H. Brand, Vice 
President, Conoflow Corp., 2100 Arch 
St., Philadelphia, Penna 
1A-3 President’s Advisory Committee: 
Chairman: W. W. Garey, Publisher, 
Control Engineering, McGraw Hill 
Publishing Co., 330 W. 42nd St., New 
York, N. Y 


(Chairman 


Chairman: 


1A-4 Exhibitors Advisory Committee: 
Chairman: Ade R. Floreen, Leeds & 
Northrup Co., 4901 Stenton Ave., Phila- 


delphia 44, Penna. 

1A-5 Public Relations Committee: Chair- 
man: Evan Herbert, Associate Editor, 
Automatic Control, 430 Park Ave., New 
York 22, N. Y. 

1A-6 Research and Development Commit- 
tee: Chairman: William A. Wildhack, 
Chief, Office of Basic Instrumentation, 








National Bureau of Stands y 
ington, D. Cc, ards, Wash. 
1A-7 Education Committee: Chairman. 
J. C. Groenewegen, Instrument fone 
neer, Shell Chemical Corp., P.o By, 
211, Torrance, Calif. ae 
1A-8 Membership Task Force Committ. 
Chairman: P. A. Sprague, Preside 
The Hays Corp., 742 E. 8th St., Michi. 
gan City, Ind. —— 


PAST PRESIDENT’S 
DEPARTMENT COMMITTEE 
2B-1 Honors and A d ittee: 
Chairman: J. T. Vollbrecht Pron tae 
Energy Control Co., 5 Beekman St 
New York 38, N. Y 


TREASURER’S 
DEPARTMENT COMMITTEE 
3C-1 Finance Committee: 
John C. Koch, 
flow Corp., 2100 
Penna. 


Chairman: 
Vice President, Com 
Arch St., Phila, 


GENERAL RELATIONS 
DEPARTMENT COMMITTEES 


4D-1 Sections and Membership Commit. 
tee: Chairman: James Kilmer, Figeh- 
er & Porter Co., Hatboro, Pa. 

4D-2 Employment Committee: Chair. 
man: A. James Waldron, Division Bp. 
gineer, Catalytic Construction Co., 15% 
Walnut St., Philadelphia, Pa. 

4D-3 Publications Committtee: Chair. 
man: Nathan Cohn, Market Develop- 
ment Division, Leeds & Northrup (6, 
4901 Stenton Ave., Philadelphia 44, Pa 

4D-4 Historical Committee: Chairman: 
Dr. W. G. Brombacher, U.S. Depart- 
ment of Commerce, National Bureay 
of Standards, Washington 25, D.C. 

4D-5 Thirteenth Annual ISA Conference 
—Exhibit (Philadelphia) Host Commit. 
tee: General Chairman: Henry F. 
Dever, President, Brown Instrument 
Division, Minneapolis-Honeywell Reg 
Co., Wayne & Windrim Aves., Phila- 
delphia 44, Pa. 

Executive Chairman: William A. Craw- 
ford, Principal Instrument Engineer, B 
I du Pont de Nemours & Co., Ine, 
Wilmington 98, Del. 

4D-6 Allocations Committtee: Chairman: 
Edward D. Baran, Mechanical Depart- 
ment Coordinator, Standard Oil Co. of 
Ohio, No. 1 Refinery, 2735 Broadway, 
Cleveland 13, Ohio. : 

4D-8 Sections Program Advisory Commit. 
tee: Chairman: Robert Rice, Genera 
Sales Manager, Fischer & Porter Co, 
Hatboro, Pa. 


TECHNICAL DEPARTMENT 


Vice President: John Johnston, Jr., It- 
strument Consultant Group Supervisor, 
I. du Pont de Nemours & Co., Ine, ; 
Engineering Dept., Louviers Building, 
Wilmington 98, Delaware 
6A Steering Division: : 
6A-1 Program Coordination Committee: 
Coordinator: P. M. Fleming, Assistant 
Principal Instrument Engineer, E. 
du Pont de Nemours, Engineering Dept, | 
Louviers Bldg., Wilmington 98, Dela 
ware i 
6A-2 Publicity Coordination Committet! | 
Coordinator: Donald B. Prell, Viet 
President, Benson-Lehner Corp., 11% 
West Olympic Blvd., Los Angeles # 
Calif. 
6A-3 Publications Coordinator Committee | 
Coordinator: Dr. Charles F. Taylor 
Daystrom Systems Division, 5640 la 
Jolla Blvd., La Jolla, Calif. , 
6A-4 Research & Development Coordina | 
tion Committee: Coordinator: C. 
Wherry, Phillips Petroleum Co., 
N. Johnstone St. Bartlesville, Okla. . 
6A-5 Inter-Society Coordination Commit 
tee ; : 
6B Analysis Instrumentation Division Di- 
rector: T. C. Wherry, Phillips Petroleum 
Co., 117 N. Johnstone Street, Bartlet 
ville, Okla. r 
Associate Director: Henry -J. Noebelt 
Manager, Applications Engineering 
Beckman Instruments, Inc., 2500 \ 
lerton Rd., Fullerton, Calif. i 
Associate Director: Dr. B. W. Thomas 
Head, Manufacturing Research 
Control Laboratory, Texas Butadiet® ) 
& Chemical Corp., P.O. Box 777, hat 


nelview, Texas 
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iate Director: Marvin D. Weiss, 
4 Carbide Chemical Corp., Special 
Instrumentation Dept., South Charles- 
ton, w. Va. 


ry: K. V. Kratochvil, Phillips 
secreroleum Co., 117 N. Johnstone, 
Bartlesville, Okla. 


1 Industrial pH Measurement & Con- 


6B- Thomas J. 


trol Committee: Chairman: 
Kehoe, Beckman Instruments, Inc., 
Fullerton, Calif. 


8-2 Chemical Methods of Analysis Com- 
mittee: Chairman: Dr. John P. Strange, 
Mine Safety Appliances Co., 100 N., 
Braddock Ave., Pittsburgh 8&8, Pa. 

68-3 Chromatography Committee: Chair- 
man: Vincent J. Coates, The Perkin- 
Elmer Corp., Instrument Div., Norwalk, 
Conn. : 

68-4 Sampling Systems Committee: Chair- 

E. A. 


man: E. Houser, Beckman Instru- 
ments, Inc., 2500 Fullerton Rd., Ful- 
lerton, Calif. 


68-5 Radio Frequency Spectroscopy Com- 
mittee: Chairman: A. Russell Aikman, 
Schulumberger Well Surveying Corp., 
Ridgefield, Connecticut. 

68-6 X-ray and Electron Spectroscopy 
Committtee: Chairman: Dr. D. C. Mil- 
ler, North American Philips Co., Inc., 
70 South Fulton, Ave., Mount Ver- 
non, N. Y. 

6B-7 Optical Methods Committee: Chair- 
man: Leo G. Glasser, E. I. Du Pont 
de Nemours & Co., Inc., Louviers Bldg., 
Wilmington 98, Del. 

68-8 Mass Spectroscopy Committee: 
Chairman: Allen S. Powell, Case Insti- 
tute of Technology, University Circle, 
Cleveland 6, Ohio 

68-9 Publicity Committee: Chairman: 
George Field, Batten, Barton, Durstine 
& Osborn, Inc., 383 Madison Ave., New 
York 17, N. Y. 

68-11 National Conference Program Com- 
mittee: Chairman: R. D. Eanes, Head, 
Laboratory & Analysis Instrumentation 
Section, Leeds & Northrup Co., 4901 
Stanton Ave., Philadelphia, Pa. 

6C Data Handling & Computation Divi- 
sion: Director R. C. Saunders, Benson- 
Lehner Corp., 11930 West Olympic Blvd., 
Los Angeles, Calif. 

6&C-1 Computers Committee: 
Charles W. Worley, Electronic 
ates, Inc., Box 582, Princeton, 
Jersey 

6C-2 Computers Symposium Committee: 
Chairman: Arthur H. Freilich, Bur- 
roughs Corp., Paoli, Penna. 

6C-3 Data Handling Committee: 

6C-4 Data Handling Workshop Commit- 
tee: Chairman: Dr. Martin L. Klein, 
Research Division Director, Kintel, 
14743 Lull St., Van Nuys, Calif. 

6C-5 Photo Instrumentation Committee: 

6C-6 Telemetering Committee: Chairman: 

L. W. Gardenhire, Radiation, Incor- 
porated, Instrumentation Division, P.O. 
Box 2040, Pinecastle Br., Orlando, 
Florida. 

6C-7 Maintenance 


Chairman: 
Associ- 
New 


t Management Work- 
shop: Chairman: Neil M. Blair, Vice 
President, Panellit Service Corp., 7401 
N. Hamlin Ave., Skokie, Ill. 

§D Feedback Control Systems Division: 
Director: R. P. Bigliano, E. I. du Pont 
de Nemours & (o., Inc., Wilmington 
98, Delaware. 

Associate Director: G. H. Bouman, Min- 
neapolis-Honeywell Regulator Co., 
Philadelphia, Pa. 

Secretary: D. W. St. Clair, E. I. du Pont 
de Nemours & Co., Inc., Newark, Del 

6D-1 Program Committee: Chairman: D. 
E. Berger, Phiilips Petroleum Co., Bart- 
lesville, Okla. 

€ Instrumentation Electronics Division: 

rector: Cortlandt Van Rensselaer. 
Hewlett-Packard Co., 275 Page Mill 
opt. Palo Alto, California 

Instrument Installation, Operation & 
Maintenance Division 

-1 Instrument Maintenance Clinic Com- 
mittee: Co-Chairman: Alan J. Brecken- 


ridge, Moore Products Co.. H. & 
eoming Streets, Philadelphia, Pa. 
“Chairman: Ralph C. Kimball, Ameri- 
can Viscose Co., 35 S. 9th St., Phila- 
delphia 7, Pa. ; ; 

2 Instrument Mechanics Training 


Committee: Chairman: Geor ar 
$ : George A. Lar- 
Pe Texas Co., Lockport, Tlinois 
E instrument Shop Layouts & Shop 
iF.¢ pment Committee 

“ad Instrument Installation & Main- 
c _ee Practice Committee: Chairman 
St - Morgan, American Cyanamid Co., 
OF Marys. W. Virginia 

.. Maintenance Management Workshop 

* mittee: Chairman: Neil M. Blair, 
tot President, Panellit Service Corp., 
‘ N. Hamilin Ave., Skokie, TI. 


March 1958 


6G Management & Economics Division 
Director: N. L. Isenhour, Supt., Gen- 
eral Engineering Depts., Union Carbide 
Nuclear Co., P.O. Box “P", Oak Ridge, 
Tenn, 

Associate Director: Millard D. 
Vice President, Panellit, Ince., 
Hamlin Ave., Skokie, Illinois 

Secretary: R. F. Mahood, E. I. du Pont 
de Nemours & Co., Inc., Polychemicals 
Dept., Wilmington, Delaware 

6G-1 Sales Engineering Workshop: Chair- 
man: J. T. Vollbrecht, President, Energy 
Control Co., 5 Beckman Street, New 
York 38, N. Y. 

6H Measurement & Control Instrumenta- 
tion Division: Director: J. T. Ward, 
E. I. du Pont de Nemours & Co., Ine., 
Engineering Dept., Louviers’ Bldg., 
Wilmington 98, Delaware 


Shriver, 
727 N 


Rondeau, 


Associate Director: BH. F. 
American Meter Co., Ine., tesearch 
Lab., 13500 Philmont Avenue, Phila- 

’ 


delphia 16, Pa 


Secretary: J. F. Coughlin, E. I. du Pont 


de Nemours & Co., Inc., Design Div., 
Wilmington, Delaware 

H-1 Primary Elements Committee: 
Chairman: M. E. Stickney, Beckman 
Instruments, Inc., 325 N. Muller Ave., 


Anaheim, Calif. ; 
6H-2 Control & Control Access. Commit- 


tee 

6H-3 Final Control Elements Committee: 

6H-4 Technical Papers Review & Pre Ap- 
proval Committee: Chairman: Jere E. 
Brophy, Applied Physics Laboratory, 
Glendale Laboratories, International 
Business Machines Corp., Endicott, 
New York 

Vice Chairman: S. A. Hluchan, Taylor 
Instrument Companies, 95 Ames Street, 
Rochester 1, New York 

6J Physical & Mechanical Measurement 
Division: Director: Orval L. Linebrink, 
Battelle Memorial Inst., 505 Kings Ave., 
Columbus, Ohio. 

Associate Director: Mills Dean, III, De- 
partment of the Navy, David Taylor 
Model Basin, Washington 25, D. C. 

Associate Director: Charles E. Balleisen, 
Southern Methodist Univ., Dept. of Me- 
chanical Engineering, Dallas, Texas. 

Advisor: D. J. Demichele, General Elec- 
tric Co., General Engineering  Lab., 
Bldg. 37-375, Schenectady, New York 

6J-1 Strain Measurements Committee: 
Chairman: Frank Meyers, General 
Electric Co., Lakeside Avenue, Burling- 
ton, Vt. . 

6J-2 Vibration Measurements Committee: 
Chairman: Glen N. Krouse, Tatnall 
Measuring Systems Co., P.O. 245, 
Phoenixville, Pa. ; 

6J-3 Research & Development Committee 

6J-4 Thermal Measurements Committee: 
Chairman: John T. Harvell, Arthur 
D. Little, Ine., 30 Memorial Drive, 
Cambridge, Mass. ; , 

6J-5 Physical Testing Committee: Chair- 
man: Ralph P. Bowen, Reference 
Stds. Lab., Bldg. 18, Shop 323, Naval 
Air Station, Pensacola, Florida, 

6J-6 Inspection Committee: Chairman: R. 
A. Marinelli, Detroit Arsenal, Center- 
line, Michigan : 

6J-7 Acoustical Committee: Chairman: R. 
P. Wehrle, International Harvester Co., 
Farm Tractor Eng. Dept., 2626 W. 31st 
Blvd., Chicago 8, Tllinois 

6J-8 Colorimetry Committee 


INDUSTRIES DEPARTMENT 


Vice President: Dr. R. H. Tripp, Head 
Instrumentation Dept., Grumman Air- 
craft Engineering Corp., Bethpage, 
le. Mee a ee 

industries—Standards & Practices Depts.: 
Liaison: Louis G. Good, Manager, 
Panellit Service Corp., Contracting Div., 
7401 N. Hamlin Avenue, Skokie, Ill. 

7A Aeronautical Industry Division: Direc- 
tor: Walter J. Gabriel, General Dy- 
namics Corp., Convair Division, Fort 
Worth, Texas. , 

7A-1 Flight Test Committee: Chairman: 
Harold T. Noble, Jr., Boeing Airplane 
Co.. Flight Test Station, Wichita 1, 
Kansas. - 

7A-2 Missile Test Committee: Chairman: 
Richard B. Morrison, University of 


Box 


Michigan, Research Lab., Ann Arbor, 
Michigan 
Vice Chairman: Robert E. Luke, Ramo- 
Wooldridge Corp., GMRD, Bldg. No. 4, 
Room 601. 5800 Arbor Vitae, Los 
Angeles, Calif. 


7A-3 Ground Test Committee: Chairman: 
Eugene D. Spencer, 21452 LeLaOsa 
Street, Woodland Hills, Calif. 

7B Air Conditioning & Heating 
Division: Director: N J. Janisse, 
son Service Co., 507 E. Michigan 
Milwaukee 2, Wisconsin 

Secretary: R. A. Hegberg, 
ulator Co., 3400 Oakton St., 
Tilinois 


Industry 
John- 
St., 


Powers Reg- 
Skokie, 


7C Chemical & Petroleum industry Di- 
vision: Director: T. H. Pierson, Direc- 
tor of Engineering, Texas Butadiene 
& Chemical Corp., 440 Bank of the 
Southwest Bldg. Houston 2, Texas 

Associate Director: E. B. Hall, E. I. 
du Pont de Nemours & Co., Inc., Engi- 
neering Dept., Louviers Bldg., Wil- 
mington 98, Delaware 
Secretary: Robert R. Click, Magnolia 
Petroleum Co., Natural Gas Dept., P.O. 
Box 4008 Station “‘A’’, Dannas, Texas 

7C-1 Data Handling & Computation Com- 


mittee: Chairman: William J. Durkin, 
Fischer & Porter Co., 2011 Concord 
Pike, Wilmington 3, Delaware 


7C-3 Installation, Operation & Mainten- 
ance Committee: Chairman: Jack Brous, 
Phillips Petroleum Co., Kansas City 
Refinery P.O. Box 268, Kansas City, 
Kansas 

7C-3 Measurement & Control Instrumen- 
tation Committee: Chairman: T. M 
Hoffman, Humble Oil & Refining Co., 
Engineering Division, P.O. Box 3950, 
Saytown, Texas 

7C-4 National Meetings Committee: Chair- 

Minneapolis-Honey- 


man: Louis Gess, 
well Regulator Co., Wayne & Windrim 

Avenues, Philadelphia, Pa. 
7C-5 Steering Committee: Chairman: R. 
5 


W. Pond, Taylor Instrument Cos., 95 
Ames St., Rochester 1, N. Y 

7D Food industry Division: Director: 
James B. Anderson, Dept. Head, Engi- 
neering Research, H,. J. Heinz Company, 
1062 Progress Street, Pittsburgh 30, Pa. 

Associate Director: W. A. Brastad, Gen- 
eral Mills, Inc., Physics Research Dept., 
2010 E. Henepin Avenue, Minneapolis 
13, Minn. 

Secretary: Gerald G. Moyer, Minneapolis- 
Honeywell Regulator Co., Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 


7D-1 Technical Program Committee: 
Chairman: Kenneth G. Lucal, Food 
Machinery & Chemical Corp., Canning 


Machinery Division, Hoopeston, IIL. 

7E Medical & Biological Industry Division 

7E-1 Program Committee: Chairman: Dr. 
Duncan A. Holaday, Ass’t. Prof. of 
Anesthesiology, Columbia University 
College of Physicians & Surgeons, New 
York 32, New York 

7F Metals and Ceramics Division: Direc- 
tor: R. R. Webster, Jones and Laugh- 
lin Steel Corp., Research Laboratory, 


900 Agnew Road, Pittsburgh, Pa. 

7F-2 Program Committee 

7F-3 Education Committee 

7F-4 Sections Relations Committee: 
Chairman: T. H. Fulton, Leeds & 


Northrup Co., 300 Mount Lebanon Blvd., 
Pittsburgh 34, Pa. 

7F-5 Intersociety Relations Committee 

7F-6 Publications Committee: Chairman: 
F. S. Swaney, Jones & Laughlin Steel 
Corp., 2709 E. Carson Street, Pittsburgh 
30, Pa. 

7G Nuclear Industry Division: Director: 
Dr. Stephan F. Mataker, Stephan F. 
Malaker Associates, Federal Trust Bldgz., 
Newark 2, New Jersey 

7G-1 Nuclear Steering Committee: Chair- 
man: William J. Ladniak, Daystrom 
Inc., 430 Mountain Ave., Murray Hill, 
N. J 


7G-2 Nuclear Congress Program Commit- 
Dever, Min- 


tee: Chairman: John A 
neapolis-Honeywell Regulator Co., 4494 
Wayne Ave., Philadelphia 44, Pa. 


7G-3 Annual Conference Program Com- 
mittee: Chairman: C. S. Lisser, Oak 
Ridge National Lab., Union Carbide Nu- 


clear Co., P.O. Box “P”, Oak Ridge, 
Tenn. 
7H Paper Industry Division: Director: 


Robert G. Spangler, P. H. Glatfelter Co., 
Spring Grove, Pa. 


7J Power Industry Division: Director: 


H. H. Johnson, Consolidated Edison 
Co. of New York, Rm. 1515-S, 4 Irving 
Place, New York 3, New York 


7J-1 Standards and Practices Committee: 
Chairman: Richard C. Austin, Detroit 
Edison Company, 2000 Second Avenue, 
Detroit 26, Michigan 

7J-2 Education Committee: 
W. H. Furry, The Foxboro 
Foxboro, Massachusetts 

7J-3 Intersociety Relations 
Chairman: J. K. Mawha, 
ices, Inc., 2 Rector Street, 


Chairman: 
Company, 


Committee: 
Ebasco Serv- 
New York, 
7J-4 Publicity Committee: Chairman: 

H. P. Kallen, Frederick R. Harris, 27 

Williams Street, New York, New York 
7J-5 Program Committee: Chairman: 

Cc. W. Geue, Texas Electric Service 

Company, Fort Worth, Texas 
7J-6 Sections Relations Committee: Chair- 

man: George McKnight, Minneapolis- 

Honeywell Co... Brown Instrument Div., 

Wayne and Windrim Aves., Philadel- 

phia, Pa 
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7J-7 Management & Economics Commit- 
tee: Co-Chairman: R. Baker, Public 
Service & Gas Co. of New Jersey, 80 
Park Place, Newark, New Jersey 

Co-Chairman: J. R. Horton, Louisiana 
Power & Light Co., 142 Deleronde St., 
New Orleans, Louisiana 

7J-8 Electronics Committee: Chairman: 
L. G. Holman, Montreal Engineering 
Co., Ltd., 276 St. James St. W., Mon- 
treal, P.Q., Canada 

7K Transportation Industry Division: Di- 
rector: J. J. McDonald, Consolidated 
Electrodynamics Corp., 300 N. Sierra 
Madre Villa, Pasadena, Calif. 

7K-1 Technical Data Handling & Compu- 
tation: Chairman: James D. Dunlop, 
Allison Engineering Division, Depart- 
ment 5870, General Motors Corp., P.O. 
Box 894, Indianapolis, Indiana 

7K-2 Publicity Committee: Chairman: 
Paul Bertness, Consolidated Electro- 
dynamics Corp., 300 N. Sierra Madre 
Villa, Pasadena 15, Calif. 

7K-3 Sections Relations Committee 

7K-4 Education Committee 

7K-5 Publications Committee: Chairman: 
T. CC. Schroeder, Westinghouse Air 
Brake Co., Union Switch & Signal Div., 
Pittsburgh, Pa. 

7K-6 Program Committee 

7K-7 Inter-Society Relations Committee 

7K-8 Aircraft Committee: Chairman: 
Karl Wacker, General Motors Corp., 
Allison Division, P.O. Box 894, Indianap- 
olis, Indiana 

7K-9 Automation Committee: Chairman: 
Carl Canfield, Borg-Warner Central Re- 
search Laboratory, Spring Division, 706 


South 25 Avenue, Bellwood, Illinois 
7K-10 Railroad Committee: Chairman: 


William Kneen, Consolidated Electro- 
dynamics Corp., 300 N. Sierra Madre 
Villa, Pasadena, Calif. 

7K-11 Pipeline Committee 

7K-12 Liquid Pipeline Committee: Chair- 
man: Max T. Nigh, Service Pipe Line 
Co., P.O. Box 1979, Tulsa, Okla. 

7K-13 Gas Pipeline Committee: Chair- 
man: Evan W. Schmitt, El Paso Na- 
tural Gas Co., El Paso, Texas 

7K-14 Marine Pipeline Committee 

7L Rubber & Plastics Industry Division: 
Director: Dr. David R. Davis, Analyt- 
ical Chemist, The General Tire & Rub- 
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given, or data is incomplete, please advise Elsey H. Johnson of the ISA Headquarters staff. 


ber Co., Central Research Lab., Akron 


9, Ohio 


STANDARD AND PRACTICES 
DEPARTMENT 


Vice President: E. C. Baran, Standard 
Oil Co., of Ohio, No. 1 Refinery, 2735 
Broadway, Cleveland 13, Ohio 

8A Aeronautical Standards Division: Di- 
rector: Floyd E. Bryan, Douglas Air- 
craft Co., Missiles Testing Div., A-852, 
Santa Monica, Calif. 

8B Nuclear Standards Division 

8B-25 Materials for Instruments in Radi- 
ation Service Committee: Chairman: 
E. See Day, Jr., General Electric Co., 
761 Building, Richland, Washington 

8C Power Standards Division 

8D Production Processes Division: Direc- 
tor: F. H. Winterkamp, E. I. du Pont 
de Nemours & Co., Inc., P.O. Box 993, 
Charleston 24, West Virginia 

8D-1 Thermocouples and Extension Wire 
Committee: Chairman: J. Ward Percy, 
Supervising Technologist, United States 
Steel Corp., Research Center, Monroe- 
ville, Pa. 

Secretary: I. Van Blerkom, Weston Elec- 
trical Instrument Co., Tagliabue Divi- 
sion, Newark, New Jersey 

8D-3 Head Type Meter Auxiliaries Com- 
mittee: Chairman: C. J Prior, The 
Diamond Alkali Co., Union Commerce 
Bldg., Cleveland 14, Ohio 

8D-4 Control Valve and By-Pass Installa- 
tion Practices Committee: Chairman: 
Cc. W. Bates, Humble Oil & Refining 
Co., Baytown, Texas 

8D-5 Instrument Flow Plan Symbols Com- 
mittee: Chairman: H. E. Hanson, 
Esso Research & Engineering Co., P.O. 
Box 121, Linden, New Jersey 

8D-7 Pneumatic Circuits Committee: 
Chairman: R. U. wer: 7405 Rock- 
way Ave., El Cerrito 8, California 

8D-8 Outside Instrument Protective Cab- 
inets Committee: Chairman: ae 
Richard, Fogleman Co., 400 C Street, 
South Charleston, W. Va. 

8D-12 Wiring for Hazardous Locations 
Committee: Chairman: F. L. Maltby, 
Drexelbrook Engineering Co., Abington, 
Penna. 





8D-13 Instrumentation for Corrosj 
ices Committee Sive Sery. 

8D-16 Variable Area Meters Co 
Chairman: W. A. ¢ crawford, Eee: 
Pont de Nemours & Co., Inc., " Engines” 
ing Dept., Louviers Bldg., Ww C 
98, Delaware ilmington 

8D-17 Analyzer Sample Systems 
tee: Chairman: W. A. Ric nara 
eral Electric Co., 761 Building, Richland 


Washington 

8D-18 Instrument Signals an 
Committee: Chairman: ES Rea 
I. du Pont de Nemours & Co. Inc., En. 
gineering Dept., Louviers Bk : 
mington 98, De laware is. ‘Wil 

8D-19 External Displacement Level jn, 
struments Committee 

8D-20 Instrument Specifications Commit. 
tee: Chairman: G. G. Gallagher, Th 
Fluor Corp., Ltd., 2500 S. Atlantic Bias 
Los Angeles 22, Calif. 

8D-26 Frequency Response S ecifi 
Committee: Chairman: rr wine’ 
kamp, E. I. du Pont de Nemours & Co, 
P.O. Box 993, Charleston 24, W. Virginia 

8D-27 Instrument Interlocks Committee: 
Chairman: W. A. Summers, Ebage 
Services, 2 Rector Street, New York ¢ 
New York 

8E Inter-Society Relations Division: pj. 
rector: A. F. Sperry, President, Panel. 
lit, Inc., 7401 N. Hamlin Ave., Skokie 
Illinois ; 


HEADQUARTERS STAFF 


Executive Director 
William H. Kushnick 

Director of Technical Programs 
Herbert S. Kindler 

Director of Section Activities 
Ralph M. Stotsenburg 

Director of Promotional Services 
Thomas K. Hodges 

Editor, ISA JOURNAL 
Charles W. Covey 

Assistant Editor, ISA JOURNAL 
George A. Hall, Jr. 

Assistant to the Executive Director 
Elsey H. Johnson 

Chief Bookkeeper 
Ruth W. Helbling 

Exhibit Manager 
Fred J. Tabery 





If meeting place is not 








ADIRONDACK 
Pres. Leonard M. DuBois, Box 27, 
Gansevoort, N. Y., Secy. Alfred G. 
Hatcher, 21 Bay St., Glens Falls, 


N. Y., Meeting: 

date scheduled. 
AKRON 

Pres. R. D. 


No definite place or 


Scrimgeour, 260 Caston 


Rd., Akron, Ohio; Secy. M. P. Lucak, 
Columbia-Southern Chemical Corp., 
Barberton, Ohio; Del. C. E. Rogers, 


% Quaker Oats Co., 205 Water St., 
Akron 8, Ohio. Meeting: Third Tues- 
day, 8:00 P.M., Women’s City Club, 
W. Exchange St., Akron, Ohio. 


ALBUQUERQUE 


Pres. Nicholas Sannella, Jr., 3392 51 
Loop, Sandia Base, Albuquerque, N. M. 


Secy. Nicholas Sannella, Jr., 3392 51 
Loop, Sandia Base, Albuquerque, N. M. 


Del. E. Lee Deeter, 1814 Ross Place, 
Albuquerque, N. M.; Meeting: Second 
Thursday, La Cana Room, Coronado 
Club, Sandia, Base, N. M. 


ARK-LA-TEX 
Pres. Fred Farmer % Lone Star Steel 
Co., Lone Star, Texas; Secy. Robert N. 
Bean, 1706 N. Hughey Dr., Longview, 
Texas; Del. E. T. Buckley, United Gas 
Corp., P. O. Box 1407, et psy La. 
Meeting: First Monday, 7:30 P. M., 
Humble Oil Pipeline Co. Auditorium: 
S. 2nd & Cotton Sts., Longview, Texas. 


ARUBA 
Pres. Arthur S. MacNutt, P. O. Box 
452, % Lago Oil & Transport Co., 
Aruba, N.W.I.; Secy. Marchant A. 


Davidson, Box 452, Lago Colony, 
Aruba, N.W.I. Del. J. L. Lopez, % 
International Petroleum, Barrancaber- 
meja, Columbia, S. A. Meeting: First 
Tuesday, 7:30 P.M., Engineers Club, 
Lago Colony, Aruba. 


ASHTABULA 
Pres. Joseph E. Micksch, 522 W. 36th 
St., Ashtabula, Ohio; Secy. Robert J. 
Beers, 712 Clinton Ave., Conneaut, 
Ohio; Del. Norman C. Graham, 1044 
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Brown Ave., Ashtabula, Ohio. Meet- 
ing: Second Thursday, 5:00 P.M., 
Swallows Restaurant, Rt. 20, Ashta- 
bula, Ohio. 
ATLANTA 

Pres. Paul Lankford, 1425 Woodland 
Terrace, S.W., Atlanta, Georgia, Secy. 
Harry H. Willis, 2514 Riggs Dr., East 


Point, Ga., Del. Paul Muller, 116 Cha- 
tillion Rd., Rome, Georgia, Meeting: 
Fourth Monday, 8:00 P.M., Architect 
& Engineers Bldg., 230 Spring St., 
N.W., Atlanta, Ga. 

BALTIMORE 
Pres. George B. Greer, 631 East 36th 
St., Baltimore 18, Md.; Secy. Thomas 
S. Elliott, 506 Epsom Rd., Baltimore 
4, Md.; Del. H. Kirk Fallin, 915 East 
Belveier Ave., Baltimore 12, Md., 
Meeting: Second Friday, 8:00 P.M., 
Engineers Club of Baltimore, Md. 

BATON ROUGE 
Pres. Warren E. Green, 
3aton Rouge, La., Secy., Alton W. 
Luedtke, 577 Seventh St., Port Allen, 
La., Del. W. E. Green, 560 Glenmore, 
Baton Rouge, La., Meeting: First 
Monday, 7:30 P.M., Capitol Bank and 
Trust Co., Main at 17th St., Baton 
Rouge, La. 

BIRMINGHAM 
Pres. Walter D. McCrary, Alabama 
By-Products, Rt. 3, Box 489, Bessemer, 
Ala.; Secy. John T. Marshall, Jr., 1013 
26th St. Ensley, Birmingham 8, Ala.; 
Del. Paul Hayden, 210 Hollywood 
Blvd., Birmingham 9, Ala. Meeting: 
Fourth Tuesday, 7:00 P.M., Bankhead 


560 Glenmore, 


Hotel, Birmingham, Ala. 
BLUE RIDGE 
Pres: James P. Williams, sox 42 


Athens Star Rt., Princeton, W. Va., 
Secy. Earl T. Cadugan, 18 Ridge Rd., 
Radford, Va., Del. Larren E. Siler 
P. O. Box 754, Dublin, Va., Meeting: 
Last Friday, Recreation Hall, Radford 
Arsenal, Radford, Va. 
BOSTON 

Pres: Robert Hutchinson, Jr., 6 War- 
ing Rd., Natick, Mass., Secy. Donald 


J. LaCerda, 230 Bent St., Cambridge, 
Mass., Del. Owen C. Jones, P. O. Bor 
151, Wellesley Hills, 82, Mass., Meet- 
ing: First Monday, 6:00 P.M., 99 Club, 
99 State St., Boston, Mass. 

CAROLINA PIEDMONT 
Pres. James R. Nisbet, Box A 
Waxhaw, North Carolina, Secy., W. 
W. Williamson, Jr., % Minneapolis 
Honeywell, Regulator Co., P.O. Box 
3126, Charlotte, N. C., Del., Earl M 
Seagraves, Jr., 11 Hillside Ave, 
Charlotte, N. C., Meeting: Second Fri- 
day, 6:00 P.M., Kuesters Restaurant, 
423 E. Morehead St., Charlotte, North, | 
Carolina, 

CENTRAL ILLINOIS 
Pres. James W. Mahannah, 2107 W. 
Kellogg Ave., Peoria, Il; ce a 
H. Rabe, 400° Poplar St., Glas ord 
Del. Eric B. Be nsing, 5718 North . 
Peoria 5, Ill. Meeting: First Wednes- 
day, 6: J P.M., Chateau Club, North 
Pekin, 

CENTRAL. KEYSTONE 
Pres. R. G. Spenaiee. 
Spring Grove, Pa.; A. E. Bates 
5012 Colorado Ave. Warrisburg, Pa.; 
Del. C. A. Kohr, 1511 Clearview Ave, 
Lancaster, Pa. Meeting: Fourth Tues 
day, 7:15 P. as Dutch Club, 450 Manor 
St., York, >a. 

CENTRAL NEW YORK 


Hanover St, 


Pres. Fred Hendrickson, Solvay Prot | 
ess Co., Syracuse, N. r. Secy. John 
Mishko, Solvay Process Co. Enginee?- 
ing Dept., P.O, Box 271, Syracuse, ¥ 
Y. Del. C. M. Davies, 213 Beechwool 
Ave., Liverpool, N. Y. at, Bice 
Monday, Dinner 6:00 f M eeting 
8:00 P.M., Syracuse, N. 


CHARLESTON 

Pres: H. L. Knight, 1410 Oakmont be 
Charleston, W. Va., Secy. F. Lewis 
1501 Bedford Rd., Charleston, W. Ve 
Del. F. R. Gilmer, 418 Beech Av 
Charleston, W. Va. Meeting: 
Monday, 8:00 P.M., Humphreys 
Reom, 1600 Bigley Ave., Charl 
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OGA 
cHATTANO B. Chowning, 3004 Ozark 


pres. * -s 
hattanooga 5, Tenn.; Secy. 

ee. aC. Thach, 1075 Graysville Rd., 
Chattanooga, Tenn.; Del. M. L. 
Stephens, Tyner Rd., Rt. 2, Chattan- 
ooga, Tenn., Meeting: First Thursday, 
M., Edmunds Restaurant, 820 


iw P. Chattanooga, Tenn. 


Georgia Ave., 

CHICAGO "= 
Pres. Albert H. Arens, Pure Oil Re- 
search & Development Laboratories, 
Crystal Lake, Ill. ; Secy. F. E. Erts- 
man, 343 S. Dearborn St., Chicago 4, 
i: Del. J. B. McMahon, 332 S. Michi- 
gan Ave., Chicago, Ill. Meeting: First 
Monday, Dinner 6.45 P.M., Meeting 
3:00 P.M., Western Society of Engi- 
neers, 84 E. Randolph St., Chicago, 
fl; Tel: WEbster 9-0656. 

CINCINNATI é, 
Pres. E. W. Randle, Box 146, Ross, 
Ohio; Secy. A. G. Robison, 113 Farra- 
gut, Cincinnati 18, Ohio; Del. E. A. 
Kuwatch, 5548 Eula Ave., Cincinnati 
11, Ohio. Meeting: First Monday, 8:00 
pM. Engineering Society Bldg., 
Woodburn & McMillan, Cincinnati 6, 
Ohio. 

CLEVELAND 
Pres. Robert E. Tozier, NACA Lewis 
Flight Propulsion Laboratory, 21000 
Brookpark Rd., Cleveland, Ohio; Secy. 
Herbert W. Meyer, 5686 Alberta Drive, 
Lyndhurst 24, Ohio; Del. F. S. Hoag, 
Boston Mills Rd., Rt. 1, Brecksville, 
Ohio. Meeting: Second Wednesday, 
8:00 P.M., Cleveland Engineering 
Society Bldg., 2136 E. 19th St., Cleve- 
land, Ohio. Tel: Main 1-8748. 

COLUMBUS 
Pres. F. B. Kroeger, 413 Blenheim Rd., 
Columbus 14, Ohio; Secy. L. F. De- 
Walt, 505 King Ave., Columbus, Ohio; 
Del. C. L. Robertson, Owens-Corning 
Fiberglas, Newark, Ohio. Meeting: 
Third Thursday, 8:00 P.M., Battelle 
Memorial Institute, 505 King Ave., Co- 
lumbus, Ohio. 

CONNECTICUT VALLEY 
Pres. Henry R. Hahn, Ellington Rd., 
S., Windsor, Conn.; Secy. Robert 
Hamerschlag, 107 Dauntless Lane, 
Hartford 5, Conn.; Del. Donald C. 
Sanford, 166 Lanyon Drive, Cheshire, 
Conn. Meeting: Alternate Second 
Tuesday and Wednesday, 7:45 P.M. 
No fixed meeting place, Hartford, 
Conn, 

CUMBERLAND 
Pres. Everett B. Smith, Minneapolis- 
Honeywell Regulator Co., 4612 Harford 
Rd., Baltimore 14, Md.; Secy. Ray- 
mond Bampton, Celanese Corp. of 
America, P.O. Box 444, Midland, Md.; 
Del. Robert N. Wilson, 25 Bealls Lane, 
Frostburg, Md. Meeting: Fourth Wed- 
nesday, 8:00 P.M., Ali Ghan Shrine 
Country Club, U.S. Rt. 40, Cumberland, 


Md. 
DAYTON 
Pres. H. J. Martin, 2280 Norway Dr., 
Dayton, Ohio, Secy. N. T. Simopoulos, 
1912 Echo Woods Ct., Dayton 9, Ohio, 
Del. Charles H. Callier, 1136 Gardner 
Rd., Dayton 9, Ohio, Meeting: First 
Monday, 8:00 P.M., Srepco Inc., 314 
St., Dayton 4, Ohio. 
DENVER 
Pres. W. J. Wolf, 690 South Corona, 
Denver, Colorado, Secy. E. B. Ambler, 
5015 South Galapago, Englewood Colo- 
rado, Del: Moody C. Thompson, Jr., 
2021 Hermosa Dr., Boulder, Colorado, 
Meeting: Last Friday, 8:00 P.M., Uni- 
versity of Denver, Colorado. 
DETROIT 
Pres. Roy F. Knudsen, GM Technical 
Center, Box 188, Detroit 2, Mich., 
Secy. Robert Jacobs, Basic’ Service 
ook 16544 Plymouth Rd., Detroit 27, 
Mich, Del. Ralph A. Hoxie, Basic 
Service Corp., 16544 Plymouth Rd., 
Detroit 27, Mich, Meeting: Third 
Thursday, 7:30 P.M., University of 
Detroit, Engineers Bldg., Room 206, 
West MeNichols Rd., at Livernois, De- 
troit, Mich. 


EASTERN NEW YORK 
Pres. J. N. Groves, General Electric 
Co., 639 McCellan St., Schenectady, N. 
os Secy. G. F. Skala, General Electric 
.” Bldg. +5, Room 223, Schenectady, 
Fl Y.; Del. W. R. McKegg, General 
vectric Co., Spring Rd. #2, Scotia, 
‘. Y. Meeting: First Tuesday, 8:00 
P.M., Hotel Van Curler, Washington 
Ave., Schenectady, N. Y. 

FAIRFIELD COUNTY 
fires. Edward D. Zloe, Edgewater Hill- 
— Westport, Conn., Secy. R. Clark 

bois, 406 Meadowbrook Rd., Fair- 

eld, Conn., Del. Carl Heinzman, 197 
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Riverview Circle, Fairfield, Conn. 
Meeting: Second Wednesday, 7:00 
P.M., Clam Box Restaurant, Post Rd., 
Westport, Conn. 


FOUR CORNERS 


Pres. Bruno Giovannini, 
Union Gas Co., Bloomfield, N. M.; 
Secy. R. L. Weir, Jr., El Paso Natural 
Gas Co., Box 997, Farmington, N. M. 
Meeting: Second Thursday, 7:30 P.M., 
Avery Hotel, 302 W. Main, Farming- 
ton, 


Southern 


ae * 
FOX RIVER VALLEY 


Pres. Gordon J. Crotteau, 737 W. 4th 
St., Mosinee, Wisc.; Secy. Bruce W. 
Wallace, 7944 W. Medford St., Mil- 
waukee, Wisc.; Del. George Harman, 
Jr., Bailey Meter Co., 3718 N. 92nd St., 
Milwaukee, Wisc. Meeting: First 
Tuesday, 6:30 P.M., various places 
throughout Wisconsin 


HOUSTON 


Shultz, Cc. L. Shultz & 
Associates, P.O. Box 18162, Houston 
23, Texas; Secy. J. W. _ Bergfield, 
Maintenance Engineering Corp., P.O. 
Box 2637, Houston 1, Texas; Del. M. 
A. Smith, W. H. Curtin Co., P.O. Box 
118, Houston 1, Texas. Meeting: Last 
Monday, 8:00 P.M., University of 
Houston, Houston, Texas. Tel: CApitol 


Pres. C. L. 


2-2351. 
IDAHO FALLS 


Pres. Jack T. Meyer, 802 Claire View 
Lane, Idaho Falls, Idaho; Secy. L. J. 
Hansen, 9323 Poulson, Idaho Falls, 
Idaho; Del. Robert C. Mann, % Gen- 
eral Electric Co., Box 535, Idaho Falls, 


Idaho. Meeting: Third Wednesday, 
7:30 P.M., Green Room, Booneville 
Hotel, Park Avenue, Idaho Falls, 
Idaho. 

INDIANAPOLIS 
Pres. D. A. Graham, 3835 Ruckle St., 


Indianapolis, Ind.; Secy. Paul E. 
Henke, 5775 Hillside Ave., Indian- 
apolis 20, Ind.; Del. Lawrence W. 
Loyen, L. W. Loyen Co., 2013 E. 65th 
St., Indianapolis, Ind. em. Sec- 
ond Tuesday, 6:30 P.M., McClarney’s 
Restaurant, 145 W. Morris St., Indian- 
apolis, Ind. 


KALAMAZOO VALLEY 


Pres. Loren Fortier, Electronic Supply 
Co., 906 E. Michigan Ave., Kalamazoo, 
Mich.: Secy. James W. Beardsley, 8321 
Long Lake Rd., Beardsley; Del. James 
W. Beardsley, 8321 Long Lake Rd., 
Kalamazoo, Mich., Meeting: Fourth 
Wednesday, 8:00 P.M., Columbus Hotel, 
Kalamazoo, Mich. 


KANSAS CITY 


Pres. Milton J. Duncan, 516 E. 70th 
Terrace, Kansas City 10, Mo.; Secy. 
Francis M. Winterburg, Westinghouse 
Electric Corp., Hangar #37, Olathe, 
Mo.; Del. Jack C. Brous, Phillips 
Petroleum Co., 2029 Fairfax Traffic- 
way, Kansas City, Kan. Meeting: 
First Tuesday, 7:30 P.M., Science 
Bldg., Kansas City University, 5100 
Rockhill Rd., Kansas City, Mo. 


LEHIGH VALLEY 


Pres. W. Gregory, Energy Control Co., 
3147 N. Broad, Philadelphia, Pa.; Secy. 
Robert H. C. Kunkle, 616 5th St., Bel- 
videre, N. J.; Del. Earl J. Serfass, 920 
Prospect Ave., Bethlehem, Pa. Meet- 
ing: Second Tuesday, 7:45 P.M. 
Lehigh Univ., Bethlehem, Pa. 


LOS ANGELES 


Pres. Richard R. McGee, Arnold O. 
Beckman, Inc., 1020 Mission St., S. 
Pasadena, Calif.; Secy. Chester S. 
Beard, 3220 N. Knoll Dr., Los Angeles 
28, Calif.; Del. Claude B. Nolte, Bar- 
ton Instrument Corp., 580 Monterey 
Pass Rd., Monterey Park, Calif. Meet- 
ing: Second Wednesday, Carolina 
Pines Restaurant, 7315 Melrose Ave.. 
Los Angeles, Calif. Tel: Hollywood 
5-1000. 


LOUISVILLE 


Pres. Joseph C. Smith, Rt. 1, Finch- 
ville, Ky.; Secy. Wallace W. Brown, 
6401 S. Second St., Louisville 8, Ky.; 
Del. E. Malkin, Malkin Instrument 
Services, 575 Starks Bldg., Louisville, 
Ky. Meeting: First Monday, 8:00 P.M., 
Seagram Auditorium, Louisville, Ky. 


MATI (Agricultural & Technical In- 


stitute at Morrisville, N. Y.) 

Pres. Kermit R. Hess, School St., 
Bliss, N. Y., Secy. William J. Hennes- 
sy, 511 Avery Ave., Syracuse 4, N. Y., 
Advisor. Delbert A. McKee, Instru- 
ment Technology Div., New York 
State Agricultural & Technical Insti- 
tute, Morrisville, N. Y. 


MEMPHIS 


Pres. Richard R. Gardner, % Buckeye 
Cellulose Corp., 2899 Jackson Ave., 


Memphis 8 Tenn., Secy. Leon A. 
Grosmaire, 4963 Greenway Ave., Mem- 
phis 17, Tenn., Del. James L. Shilane, 
1911 S. Parkway E., Apt. 2, Memphis, 
Tenn. Meeting: Second Monday, 8:00 
P.M., Community Service Rooms of 
three local banks, Memphis, Tenn., 
Tel. 34-9592. 


MILWAUKEE 


Pres. Maurice A. Emberton, Pyro- 
Matic Industries, 500 W. National 
Ave., Milwaukee, Wisc.; Secy. John 8. 
Wright, Milwaukee Gas Light Co., 626 
E. Wisconsin Ave., Milwaukee, Wisc.; 
Del. George R. Jensen, George Chipley 
Co., 153 E. Silver Spring Dr., Milwau- 
kee, Wisc. Meeting: Fourth Monday, 
6:30 P.M., at specified restaurant, 
Miiwaukee, Wisc. 


MOJAVE DESERT 


Pres. Charles L. Shumate, 431 W. Ave., 
J-9, Lancaster, Calif., Secy. John W. 
Renshaw, 39025 Juniper Tree Rd., 
Palmdale, Calif., Del. Emil Henrich, 
P.O. Box 276, Edwards, Calif. Meet- 
ing: Second Tuesday, 8:00 P.M., Ante- 
lope Valley Joint Union High School, 
Lancaster Blvd., & Div. St., Lancas- 
ter, Calif. 


MONTREAL 


Pres. R. W. Maskell, Peacock Bros. 
Ltd., 310 Victoria Ave., Montreal 6, 
Quebec, Canada; Del. J. J. Hillen, 
Peacock Bros. Ltd., P.O. Box 1040, 
Montreal, Quebec, Canada. Meeting: 
Last Monday, 8:15 P.M.. LaSalle Hotel, 
Mountain St.. Montreal, Quebec, 
Canada. 


NEW JERSEY 


Pres. W. H. Shellenberger, 739 Hard- 
ing St., Westfield, N. Secy. War- 
ren S. Jones, % J. Arthur Moore Co., 
342 Madison Ave., New York 17, N. Y.; 
Del. Elliot R. Hill, 1125 Kensington 
Ave., Plainfield, N. J. Meeting: First 
Tuesday, 8:00 P.M., Essex Hotel, 
Broad St., Newark, N. J 


NEW ORLEANS 


Pres. W. B. Chandler, 5800 Alfred St., 
New Orleans, La.; Secy. Charles H. 
Cain, Electric Specialty Co., 341 Girod, 
New Orleans, La.; Del. Martin L. 
Huber, 407 8S. Pierce, New Orleans, 
La. Meeting: Third Monday, 7:30 P.M., 
New Orleans Athletic Club, 222 N. 
Rampart St., Now Orleans 16, La. 


NEW YORK 


Pres. Robert A. Hutcheon, Consoli- 
dated Edison Co., 708 First Ave., New 
York 17, N. Y.; Secy. Alonzo R. Par- 
sons, Minneapolis-Honeywell Regula- 
tor Co., 24-30 Skillman Ave., Long 
Island City, N. Y.; Del. Adolph K. 
Joecks, Consolidated Edison Co., 708 
First Ave., N. Y. 17, N. Y., Meet- 
ing: Third Monday, 7:30 P.M., PHI 
GAMMA DELTA Club, 106 W. 56th St., 
New York 19, N. Y. 


NIAGARA FRONTIER 


Pres. Duran L. Hagler, 184 Kinsey 
Ave., Kenmore 17, N. Y.: Secy. Reagan 
Houston, 197 W. Royal Pkwy., Buffalo 
21, N. Y.; Del. George H. Kellner, 155 
Woodcrest Blvd., Kenmore 23, N. Y. 
Meeting: Fourth Monday, Dinner 6:30 
P.M., Meeting 8:00 P.M., Erie County 
Technical Institute, 1685 Elmwood 
Ave. Tel.: Riverside 5773. 


NORTH TEXAS 


Pres. L. J. Mertz, Jr., Rt. 2, Box 370B, 
Fort Worth, Texas; Secy. Dan W. Pat- 
terson, 6336 Norma St., Fort Worth, 
Texas, Del. E. R. Evans, 3425 Cloer 
Fort Worth, Texas. Meeting: Second 
Tuesday, 7:00 P.M., Rudy's, 1111 E. 
Jefferson, Grand Prairie, Texas. 


NORTHEAST TENNESSEE 


Pres. William , «= Harkins, 2244 
Swannanoa Ave., Kingsport, Tenn., 
Secy. Jackie Robinson, 1692 Jefferson 
Ave., Kingsport, Tenn., Del. S. E. 
Abernathy, Route 4, Ridgefields, 
Kingsport, Tenn. Meeting: First Tues- 
day, 8:00 P.M., Bldg., 181, Tennessee 
Eastman Co., Kingsport, Tenn. 


NORTHERN CALIFORNIA 


Pres. K. E. Hallikainen, Hallikainen 
Instruments, Inc., 1341 7th St.. Berke- 
ley 10, Calif.; Secy. James W. Jones, 
Jenson Instrument Co., 429 Bryant 
St.. San Francisco, Calif.; Del. Adel- 
bert Carpenter, 5010 Woodminster, 
Oakland 2, Calif. Meeting: Second 
Monday, 7:30 P.M., Spenger’s Res- 
taurant, Foot of University Ave., 
Berkeley, Calif 


NORTHERN INDIANA 


Pres. Robert G. Bryan, 9824 S. Millard 
Ave., Evergreen Park, Ill; Secy. 
Thomas J. Chakos, 7100 Forrest Ave., 
Gary, Ind.; Del. V. W. Pawle, 4250 
Connecticut Ave., Gary, Ind, Meeting: 
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SECTION OFFICERS AND MEETING SCHEDULES 
i Second Fuceday, $00 FM. weiting W. A. Spanqenbors, General Electric SOUTH BEND 
j ommunity Center, Whiting, Ind. Co., 520 E. 25th St., Erie, Pa.; Del. Pres. George M. Rossi 
“a 8 ri 4 : 7 it 
OAK RIDGE — J. Johnson, General Electric top Dr., South Bend, ind: ben Hed Hi. 

Pres. Donald Ss. ‘Toomb, Jr., Rt. 3, an emg LTR Be rey my A. Armstrong, 2136 Spunéall Br. 

Highland Dr., Clinton, Tenn.; Secy. ~ pesca at po lg «ogg lg mm. Mich.; Del. Lathan E. 

eager _ Jr. 169 Athe ns Rd., RICHMOND. HOPEWELL’ a. Hilltop r., ~‘ Bend “et ind ae 

a dge, Tenn.; Del. J. ahoney, ~ ° ng: ourth Thursda 

118 Tabor Rd., Oak Ridge, Tenn. Pres. William B. Brown, District Man- Alby’s Steak House, Weetamn PM, 

Meeting: First Wednesday, 8:00 P.M., ager, Fischer & Porter, 6211-A Broad South Bend, Ind. Ave, 

Eldge Recreation Hall, Oak Ridge, Streat Rd., Richmond 26, Va., Secy. SOUTH TEXAS 

Tenn Charles . Miller, P.O. Box 1438-A, Pres. Robert L. Nick 
OGLETHORPE ao : ~—_ a TM gg m. H. Reynolds, Sales _ Co. 609 ‘Hoffman! Reynols 

Pres. Ira A. Phillips, 26 W. 74th St., i712 Spo Dr., Richmond, Va. Meet- Christi, Texas; Secy. Homer C. b 

Savannah, Ga.; Secy. R. R. Newton. ae -—_ ene, ae P.M... Hotte La Gloria Oil & Gas Ce, Po Veng, 

2510 New ” York Ave., Savannah, Ga.: re “4 — ith & Gracie Sts., 637, Falfurrias, Texas; Del. ‘Willan ¢ N 

Savi ng a. . eeting: s econd Fri- . ; } rive, Corpus ‘hristi, Toaan M 

lay, 8: -M., teddy Kilowatt Room, Pres. C. ©. Clemetson, P.O. Box 864, ing: First Thursday, 7:30 Py. De 
Savannah Electric & Power Co., Richland, Wash., Secy. C. S. Slenning, Taylor Oil Corp. Re finery, Poth Pei 
Savannah, Ga. P.O. Box 864, Richland, Wash., Del. Corpus Christi, Texa ne, 
OKLAHOMA CITY R. A. Rhorbacher, P.O. Box 864, Rich- TAMPA BAY 
res. Charles M. Halsell, 4412 N.W. and, Wash. Meeting: Second Wednes- Pres. R. D. Wood, 5258-9 
| 42nd St. Oklahoma City, Okla., Secy. ete 1:00 P.M. ee meeting St. Petersburg, Fa., ‘Secy yan XN, 
| Room Tz Oklahoma City, Okla, Dei, ROCHESTER Meeting: hind Friday, 0" 
g 2, ahoms y, ‘la.. Del. ting: rire riday, &: 
aoe a, 5509 N. Billen, Pres. Carl Pearson, Carl Pearson Co., Various Places. , 0 Px 
a ( é ¢ Elz i ° ‘ir 3 * i or ¢ y 4 
Tuesday, 7:30 P.M. pF acante godine Looe owe Wistshone ogg ge yt = Warren R. Kowalk 
edly aga mee 3rd & Harvey, “pw < ntgg O ‘wes : ge oe od Owens-Ford Glass Co. 1701 E. B Tees. 

F y, <la. Niesling, 16 neraton Dr., Rochester way, Toledo 5, Ohio; Sec J 
OMAHA 1, N.Y. Meeting: First “Tuesday, 720" Frederick St. Seer Joe Dra 
pres. lordon L. Randall, $001 Harney faeene tr ee soe aren ub, 315 Del. Henry F. Merkel, 3236 Astor 

ay 8 fe ee ee ne 

pape s “ -APOLSs oneywe OF oO. one ednesday, 8:00 P.M. 

ae Creek, Omaha, Nebr., Del. Pres. James M. Ware, 4017 Seventh Edison Service Bldg. Auditorium fe 

tobert B. Plumb, 5119 Nicholas St., St., Port Arthur, Texas; Secy. Norman W. Delaware, Toledo 10, Ohio. 

Omaha, ebe., meeting: No fixed e  witteker, zese lith Ave., Port TORONTO 

eting place, Omaha, Nebr. Arthur, Texas; Del. R. L. Patton, 3524 Pres. J. D. Baker, Baker I 
PADUCAH Aone aside Port Arthur, Texas. Meet- Ltd., 185 Davenport “Rad — 

oree. Robert G.- Metke, 3000 Virginia Perk sn _ ae 38 P.M., Naval Ontario, Canada; Secy. F. G. Stone, 

St., I aducah, Ky., Secy. Zobert. W. tat be: al — and Reservation 3- A Oil Co. Ltd., Clarkson, Ontario, que 

nance, = A ate aaah, SACRAMENTO exas, maa Del. « ‘ranford K. Gibbs, Keith (lef 

<y.; Del. . Millican, 2513 Madison Mercer Co., 7 illhurst, To 

St., Paducah, Ky. Meeting: First Pres. Martin Berlin, 5609 Rosedale Ontario. Canada. Meeting: Fourt Bur 

Thursday, 7:45 P.M., Jr. College Audi- Way, Sacramento, Calif., Secy. Wil- Thursday. No definite meeting place Nee 

torium, Paducah, Ky. liam Chow, 3435 Serra Way, Sacra- Toronto, Ontario, Canada. Sec 

shan eg mento. Calt., Del. Richard Ash. 1402 TULLAHOMA 
res. J. R. Connell, 207 Caliche, Phil- oe Et, Pesranente, Ce. eee TULSA 

rich Br: . Mies anaes Second Wednesday, 8:00 P.M., Mol , . , 

pal pe meseer, Mi Phiee, Dick's Restaurant, 2751 Fulton, Sacra- Grote a cae Toles. kia See 

Texas; Del. Jack . Pan “ag ry mento, Calif. = ae Renae nelietagag Hg. recy: 

Phillips, Texas. Mesting: Third Tues: ST. LOUIS Tuten” Gee: Del. Robert a. eae - 

oy; poe lf ia Meeting 7:30 Pres. E. B. Miller, 6636 Clayton Rd., DX-Sunray Oil Co., Box 2039, ‘Tene 

Phillips Tex: — e School Cafeteria, St. Louis 17, Mo., Secy. W. G. Lee, Okla. Meeting: First Monda , 1 

PENSACOLA National Lead Co., Carodelet Station, P.M., Room 201, Petroleum 

2 , St. Louis 11, Mo., Del. Edward Zurow, Bldg., University of | Tulsa, Tile 

whee Frank \ Thomas, Frank A. 1613 Meredith Dr., St. Louis 23, Mo. Okla. Tel: Riverside 2-6609. 

amg Soogge Box — reeie, Ala.; ge yen Firat Wednesday, 8:00 P.M.. TWIN CITY 

- Ray Bb. artwe 926 Ryders St. Louis Engineers Club, 4369 Lindell Pres. John L. Schmidt, J 

ay 0 B. Har i n .. Schmidt, John Schmidt 

— ee — - we Mo. Co. 1879. University Ave., St. Paul 4 

Box 1507, Pensacol: Minn.; Secy. Tony , Fierce, 

Third Thursday. 6°30 PM. Pensacola Pres. George A. DiMatteo, 8921 Pine- Associates, Inc.. $43 Meum 

Yacht Club. Pensacola Fla ” crest Dr., San Diego 11, Calif., Secy. oe Paul 14, Minn.; Bet. John R. la 

PERMAIN BASIN rh cg J. Walter Finch, 3525-5th, San’ Diego. Minnesota Mining & Si. 

ae Th Keon Mearns Calif., Del. John H. Jensen, P.O. Box McKnight Rd., St. Paul 6, Minn. 

Vincent. nly aon” bar Route, 248, Lemon Grove, Calif. Meeting: —— vourts Tuesday, ‘= P.M, 

Ir., Western Co. Midland, tesa aun Hotel. 343 Wn Calon Bivas Sen Diewce 54075. tio “an 

eXxé e otel, 2223 El Cajon Blvd., San Diego pts es 

Donald Geer, Shell Oil C 3 ‘ali ; actaaee atte 

Midland, Texas. Meeting: . pew a so ae ay ay, Tré Mt. Oil 

Tuesday, 8:00 P.M., Lincoln Hotel SAN FERNANDO VALLEY Pree oS TR nieanes, we 

Odessa, Texas. ' Pres. Harry L. Henley, 7500 St one Ce eS Broadway, Va dri 

J. M. PERRY INST eicagady cost Ey 6 pen, fauy snoup 10, B.C., Canada, Secy. A. W. Tow ri 
.- ITUTE ae meee agg alif., Secy. John good, 1743 Pendrell St., Apt. 306, Van- of 

Pres. Clifford B. Ives, Box 316, 114 oe wit . J om ggg couver 5, B.C., Canada. Th 

Sassy Slave, 901) Washinrtsn Ruy’ ie Marmol’ Dr. Woodland Hu, “WASHINGTON | 

Yekinna L, Wann + sane ser gage oe Calif ” 8, Pres. Keith D. Wyble, Wyble Ens. 

i, Wash. Mee x: Secon p velopment (¢ 8511 Colesville . 
gitete teh we P.M., J. M. Perry In- SARNIA Silver yy Mad. ; Seoy. 

Wan ) a ashington Ave., Yakima, Pres. R L. Asselstine, 891 Burr St., Wexler, National Bureau of ~ Hi 

, Sarnia, Ontario, Canada; Secy. W. D. Washington 25, D. C.; Del. 8. 
i wg lh Vetter, 947 McCaw St., Sarnia Ontario, Womack, National Bureau of § 

~., Werner Db. Jung, 1528 Walnut Canada; Del. R. L. Asselstine, 891 ards, Washington 25, D. C. M 

-- hiladelphia 9, Pa.; Secy. E. Ross Burr St., Sarnia, Ontario, Canada. Third Monday, 8:00 P.M., 

orman, Moore Products, H. & Ly- Meeting: Fourth Monday, 8:00 P.M., Auditorium, 10th & E Sts, NW, 

a eg FE re a. Pa.: Del. —— on Front St., Sarnia Washington, D. C. Tel; 

t : ya > S. 9th St.. Phila- ntario, Canada. 8-4666. 

delphia 7, Pa. .Meeting: i Te 

nesday, 6:00 PM. ing: Third Wed- SAVANNAH RIVER WAYNE COUNTY 

1317 Spruce St., Philadelphia - —" Pres. J. W. Cochrane, 1918 Bunting Pres. Theodore A. Clark, Clark Bros 

PITTSBURGH » Fa. Dr., N. Augusta, S. C.; Secy. L. E. Inst. Co. 10300 Whitier, De | 

Pres. Fred D. Mart Busch, 668 Seymour Dr., N. Augusta, Mich., Secy. Jack Thomas, 

Publishing Co. $45 Miage Ane pant S. C.; Del. H. V. Graybeal, P.O. Box St., Wyandotte, Mich., Del, Williaa 

coweh is Pa: ‘aoe apg a et al 6222, N. Augusta, S. C. Meeting: Sec- E. Harrison, 17329 Brody St., 
| Weatinghoune’ Bleciri riggs, ond Wednesday, 7:00 P.M., Tom’s Park, Mich. Meeting: Second 
me a ne — Atomic Power House, U. S. Highway 1, three miles 8:00 P.M., Casadei’s Restaurant, 

Pa; Gel. Richard F Weert 30, north of Augusta, Ga. S. Fort St., Detroit, Michigan. 

& Laughiin Steel Corp., Research Lab. SCIOTO VALLEY WICHITA 

900 Agnew Ave., Pittsburgh 30, Pa. Pres. Charles J. Gilmer, Route 1, Min- Pres. B. M. Callistrom, Jr. it 

Meeting: Fourth Monday, 6:30 P.M. ford, Ohio, Secy. Frank A. Plut, Jr., Coolidge, Wichita 3, Weat i 
' University Club, University Place, 328 Morningside Dr., Waverly, Ohio, Joe E. ‘Bulmer, 1601 West 3ist 
4 Pittsburgh 13, Pa. Del. Morris G. Moses 2346 Elmwood Wichita 4, Kansas, Del. Carl R. 
PORTLAND Dr., Portsmouth, Ohio. Meeting: vey, 1420 S. Wichita St., Wichita Tt 

Pres. Clair C. Stebbins, 1908 North- Fourth Tuesday, 7:00 P.M., Sugar & Kansas. Meeting: Second "Monday. ' 
| east Union Ave., Portland 12 Oregon nee i" a IK Mc vist. Wie Restaurant, & | 

Secy. James J. Sweiberg, Branom & averly, Ohio. <ellogg St., Wichita 18, Kansas. 

Leeland Inst’s Co., 6019 Northeast SEATTLE WILMINGTON wil 
tw Peder raggg BEF Oregon. Del. Rob- Pres. Ray H. Branom, 2137 2nd Ave., Pres. Joseph F. Coughlin, "9504 Foulk Ra 
| th a. lar gg EK. Glisan _Port- Seattle 1, Washington, Secy. Theo- Woods Rd., Foulk Woods. Wilmington loo 

7:30'P Me ies . igs Ey Friday, dore M. Mathison, 455 South 146th, 3, Del., Secy. Alfred H. McKinne} 

eho oo laza, 1717 S.W. Park, Seattle 88, Washington, Del. Fred W. °15 W. 24th St., Chester, Pa. fac 

PRESQU d, Oregon. Thiele, 1411-4th Ave., Bldg., Seattle 1, Philin H. Fleming, 6 Van Dyck De wa 
E ISLE Washington. Meeting: Second Friday, Wilmington 3, Del. Meeting: ; 
Pres. Robert B. Gray, Erie Resistor 8:00 P.M., Bagley Hall, University of Tuesday, 8:00 P.M., Hanna’s, Peas tio 
Corp.; 420 W. 7th St., Erie, Pa.; Secy. Washington, Seattle, Wash. Ave., Wilmington, Del. 
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Ray Hooper, Minneapolis-Honeywell, 
questions speaker Dr. A. T. McPherson 
(left), associate director, National 
Bureau of Standards on his topic, “The 
Need and Establishment of Local 
Secondary Standards.” 
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District VI vice president W. A. Kates 
drives home a point in his discussion 
of ISA National activities for the 
Thursday evening dinner meeting. 





Howard Marston, 
willing to hand over his registration fee to Bob Cahill, 
Ramsey Engineering Co. Tony Pierce, Crossley Associates, 
looks on while John Lowe, Minnesota Mining and Manu- 


Minneapolis-Honeywell, 


facturing Co. waits his turn to do the same. 


Was heavy, with more than 200 turning out for the Automa- 


tion Symposium. 
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is more than 


The North Central Area Auto- 
mation Symposium, sponsored by 
the Twin City Section January 16 
and 17, was a whopping success in 
every way. Turnout was excel- 
lent, with more than 200 register- 
ing for the three-phase program. 
Speakers were of the highest qual- 
ity and were well received by the 
attendees. 


The program was divided into 
three phases—symposium, main- 


tenance clinic and audio-visual 
program. The symposium featured 
informative discussions on instru- 
mentation of batch processing and 
a realistic approach to the econom- 
ics of instrumentation by experts. 


Expanded and more comprehen- 
sive, the maintenance clinic coy- 
ered such material as_ control 


valves, instrument records, etc. In 
the audio-visual portion of the 
program, ISA’s Frequency 
Response film shown with 
good reactions 


new 
was 


Credit must be given the mem- 
bers of the various committees 
whose work insured the Sympos- 


ium’s success. They are: Howard 
Ecker, George Keseluk and Guy 
Speaker, Program; John Lowe and 
Jerry Schwab, Publicity; C. W. 
Swanson and Harold Rose, Regis- 
tration; Don Skoglund, Housing; 
WwW. B. Jordan, Audio-Visual; 
Howard Marston, John Riede and 
Del Olson, Steering; and George 
Sayer, Social. 


man. 


Registration 
coming up. 





Discussing a report are (left to right) 
Loyd Clouse, Kimberly Clark Corp.; 
George Kuseluk, St. Paul Ammonia 
Products; and George Larson, The 
Products: and George Larson, of The 
Texas Co., who spoke on “Control 
Valves—Field Problems.” 





a 


Dr. Mark Graubard, University of 
Minnesota, cautions his listeners not 
to panic because of USSR’s Sputniks. 
He compared U.S. and Russian edu- 
cational systems. 





Shifting their attention from weighty problems of instru- 
mentation, these men turn their thoughts to the 
W. A. Kates, ISA’s District V! vice president, hands 
Scotty Swanson, Delta-Star Electric Division, H. K. Porter 
Co., something to whet his appetite for the big dinner 
Middleman John Scmidt, 


inner 


John Scmidt Co., 


teases hungry ISAJ cameraman. 
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SECTION BRIEFS — 





Members and guests of the North- 
ern Indiana Section were treated to a 
fine talk on experimental boiling 
water reactor powerplant instruments 


and control delivered by W. A. Lipin- 


ski, Argonne National Labs. 


The new San Fernando Valley Sec- 
tion received its charter on February 
10. The new section is the result of 
the forward thinking and cooperation 
of the Los Angeles Section’s executive 
board and interested Valley members. 
Transfer of members is now going on. 


New York Section celebrated its 
143rd monthly meeting with an excel- 
lent talk on “Accuracy of Flow 
Metering.” R. E. Sprenkle, Bailey 
Meter Co., was the speaker. 


Memphis Section made an inspec- 
tion tour through Southern Bell Tele- 
phone Co. for their February activity. 
Outstanding cooperation by Telephone 
officials permitted a detailed study of 
long distance dialing facilities and 
how electronic equipment is used to 
provide quality service. 


> new members 


ARK-LA-TEX: Gordon R. Coston, Albert E. 
Patterson, Joseph A. Short, Carmin B. 
Sprague 

ARUBA: Arthur E. Krottnauer 

BALTIMORE: Barnes E. Brooks 

BATON ROUGE: Leo F. Campos, Charles A. 
Copes, Albert Cecil Doyle, Earl J. Finear 

BIRMINGHAM: E. Carl Eismon, John P. 
Jones, Jack M. Nix 

BOSTON: Rudolph L. Biesele, John S. Blow- 
ney, Russell E. Franck, Emery St. George, 
Jr., John C. Hawkins, Hideo Mori, David 
A. Nadel, Ernest T. Sacco, Marvin Tepper 


CENTRAL ILLINOIS: Harold G. Huckel- 
berry, Frederick A. Livengoo 

CHARLESTON: James E. Wolford 

CHICAGO: Chester F. Adeszko, Selgene 


Balapan, John A. Granath 
CINCINNATI: Thomas L. McDonald, Paul J. 
Whetstone 
CLEVELAND: Victor B. Berner, Charles E. 
Gifford 


CONNFCTICUT VALLEY: Michael P. Sci- 


oscio 
DAYTON: Travis S. Sizelove 
DENVER: Ear! A. Woolf 


DETROIT: Guy A. Bigelow, Jr., George E. 
Sloane 

EASTERN NEW YORK: Leland S. 
Frederick G. Meyer 

FAIRFIELD COUNTY: Paul G. Balko, Jr., 
Donald R. Bresky, R. Alan Hallenbeck, 
Walter C. Reinhard, Bruce E. Willkiams 

FOUR CORNERS: Edwin G. Hays 

HOUSTON: Frank E. Breedlove, Leonard P. 
Cohen, Paul B. Land, James E. McGold- 
rick, Donald F. Vehrs 

IDAHO FALLS: Robert H. Bollinger, Blaine 
M. Lyon, Sr., Glenn B. Matthews, William 
E. Nolet, Dallas G. Raasch 


Fasolio, 
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Something new and exciting in the 
way of programing enlivened the 
February meeting of the Indianapolis 
Section. The section held its 11th 
Annual Peddlers Night. A_ record 
number of nineteen “peddlers” were 
on hand with their latest equipment. 


Pneumatic cascades and related dy- 
namics were discussed by Charles 
Mamzic, assistant manager, Applica- 
tion Engineering, Moore Products Co., 
at the January meeting of the Hous- 
ton Section. 


Hilding V. Beck, chief engineer of 
American Meter Company spoke to 
the Four Corners Section at their Jan- 
uary meeting. His topic—‘Quadrant 
Edged Orifice Meter Plates.” 

The April 15 meeting of the Central 
Keystone Section will be highlighted 
by a tour of S. Morgan Smith Plant 
No. 2. The March meeting featured 
a clinic on differential flowmeters. 


Ark-La-Tex Section’s February 
meeting featured something for the 
whole family. A panel discussion on 
careers in science and engineering 
was moderated by L. C. Barry, presi- 
dent of the Science Education Council. 


7) 





“Pulp and Paper Manufacture” 
discussed by a panel of experts at th 
February meeting of the Boston See 
tion. : 


Chattanooga Section heard 
by R. W. Freeman of W. K. Stallings 
Co. on manometers for modern in. 
strumentation. 


On March 11, the Northern Indiana 
Section held its second annual « 
plies Night” in Gary, Ind. Last year 
more than 30 top _ instrumentatig, 
manufacturers exhibited. This year 
there were more exhibitors and a Very 
large turnout. 


Sarnia Section saw at its January 
meeting the G.E. film “A igs fo 
Atom.” Eric Leaver, president of 
Electronic Associates, Ltd. was the 
guest speaker. His topic—Radiation 
and Its Industrial Applications, 


“The Manometer — A Primary 
Standard of Measurement” was the 
topic of A. A. Hejduk’s talk to the 
Cumberland Section during their Feb. 
ruary meeting. Hejduk is vice presi- 
dent of Meriam Instrument Company 
in Cleveland. 


Kansas City Section’s program for 
February, presented by Bailey Meter 
Co., centered on pneumatic relays. 








INDIANAPOLIS: Arthur G. Aldous, William 
C. Comstock, Robert D. Cowherd, Donald 
L. Pratt 

MATI: Eric Alfons Ahrens, George E. Baker, 
Harlan J. Carlton, Anthony D. Daragona, 
John K. Fox, Edward J. Golas, William J. 
Hennessy, Mrs. Suzanne C. Hess, Kermit 
R. Hess, Lawrence G. Meeker, James J. 

i Delbert A. McKee, Herman C. 
Penttila, James A. Roberts, David W. 
Schell, Charles W. Shanks, Harry D. Stahl, 
Jr., Charles C. Van Curen 

NEW JERSEY: Robert L. Bradley, Richard 
R. Close, Burton B. Knapp, Willis A. 
Lebourveau, Richard E. Love, James W. 
Shawney, John H. Wright 

NEW ORLEANS: Albert E. Henderson, Dud- 
ley K. Settoon, Jr. 

NEW YORK: Gerard E. Breyton, Gerald Glatt 

NIAGARA FRONTIER: William H. Nagel 

NORTHEAST TENNESSEE: James W. Sisk 


NORTHERN CALIFORNIA: Thomas L. 
Snitzer 

NORTHERN INDIANA: Jerry C. Keliher, S. 
Riaghavachari 


NORTH TEXAS: Ronald L. Bentley, William 
L. Cowley, Robert D. Enochs 


OAK RIDGE: George H. Giesler, Ben H. 
Peters, E. F. Raby, J. D. Walters 


OMAHA: David P. Corkill, Richard E. Mayne, 
Arvid E. Nelson, Albert O. Pettis, Lynn 
D. Wenstrand 


PADUCAH: S. W. Peal 
PENSACOLA: Lorry G. Jeffcoat 
PHILADELPHIA: William L. Applegate, 


Russel C. Ayers, George J. Blickley, Bur- 
ket A. Brown, Charles W. Hackenyos, 
George Jacobson, Jr., James K. Lane, 
T.awrence G. Mader, Thomas J. Manion, Jr., 
James P. McCool, Robert E. Moser, Car! 


G. Necker, Gary S. Olman, Clifford Y. 
Scott, Richard M. Stuart, Oliver B. Wilson 
PITTSBURGH: A. C. Bordt, R. A. Foxhall, 
Kenneth E. Freismuth, Charles A. Koch 
anowsk, Charles W. Shartzer, William A. 


Smith 

ROCHESTER: Donald C. Barta, Norman A. 
Werner 

SACRAMENTO: Jack E. Rollins, Homer M. 


Tsuda 

ST. LOUIS: Willis J. Deissinger, James W. 
Foster, Mario A. Gualdoni, Gillman A. 
Hippe, William H. Peet, Jr., Frank J. 
Richter, Emil J. Triyan 

SAN DIEGO: Julian A. Gotkiewicz, Donald 
S. Hutchins, John R. Stacey 

SAN FERNANDO VALLEY: Robert L. Wood- 


ring 
SARNIA: Douglas Murray, Henry J. Ruston, 
George K. Schlereth 
SEATTLE: Guy R. Chambers, Car! R. John- 
son, G. David Shannon 
TAMPA BAY: Joseph D. Richard, Jr. 
TOLEDO: Joseph Ambrose, Vincent Gallo, 
Robert N. Hanna, Ralph E. Knight 
TORONTO: Nicholas A. Samson 
TULSA: Roy G. Wetzel 
TWIN CITY: Lloyd F. Murphy 
WASHINGTON: Donald A. Giffhorn, Gilbert 
Jaffe, Lawrence E. Shea 


WAYNE COUNTY: Alfred G. 
Edgar G. Streten 

WICHITA: W. L. Chancey, Aaron D. Kelley, | 
Earl P. Winsor 


WILMINGTON: George 
Robert L. Hand 

FOREIGN MEMBERS: Robert S. Ward, N. © 
Warshaw 

MEMBER-AT-LARGE: Max R. Curtis, we \ 
G. Holland, Philip A. Phillips, Howard ’. 
Taylor, Jay A. Wight 


Kresslein, 


D. Edwards, Jt 
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} / The most interesting thing to most people — is other people 











Dr. C. C. Hurd Herbert Ziebolz 
*" 1BM GPE 


Dr. Cuthbert C. Hurd (photo), di- 
rector of automation research for IBM, 
has been elected president of the board 
of trustees of the Foundation for In- 
strumentation Education and Re- 
search. The foundation is a non-profit 
organization for guiding and support- 
ing programs of education and funda- 
mental research in instrumentation 
and automatic control. Dr. Hurd is a 
member of the New York Section. 


x * * 


Herbert W. Ziebolz (photo) has been 
appointed coordinator of industrial 
systems and assistant to the vice presi- 
dent of engineering, General Precision 
Equipment Corp. “The appointment 
of Mr. Ziebolz,” says Hermann G. 
Place, president and board chairman, 
“further emphasizes the considerable 
interest GPE is placing in the indus- 
trial systems field.” Ziebolz is a mem- 
ber of the Chicago Section. 


x ke * 


ISA man Verne C. Kennedy, Jr.. 38- 
year-old sales and engineering execu- 
tive, has been named executive direc- 
tor of the University of Oklahoma 
Research Institute. 


s ww f 


Chicago Section’s Robert W. Clark 
formerly applications engineer with 
Powers Regulator Co., takes over as 
product manager for industrial process 
‘ontrols with the company. 


.———— ERRATUM 


In the February ISAJ (page 80) we 
noted that John R. Partin has been 
made Philadelphia district sales 
manager for Askania Regulator Co. 
€ were in error. Mr. Partin has 
2 appointed to the company’s 
Philadelphia sales office as_ sales 
engineer. 
eee 
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Fred Maltby B. B. Nichols 
Drexelbrook Taylor 


In a recent election of officers for 
the Anders-Lykens Corp., wholly 
owned subsidiary of the Milton Roy 
Co., two ISA men were chosen for top 
posts. Edwin Anders of the Central 
Keystone Section, has been made vice 
president of the company. Former 
ISA president and member of the Phil- 
adelphia Section, Robert T. Sheen 
will serve as board chairman for An- 
ders-Lykens. 

ee 2. 2 


Fred Maltby (photo), ISA standby 
in the Philadelphia Section, has 
started a new consulting firm, Drexel- 


brook Consulting Service. The com- 
pany will concentrate its efforts in 3 
main areas: 1. assistance to manufac- 
turers of measuring, recording and 
control instruments; 2. new product 
studies for military suppliers; and 3. 
assistance to insurance companies in 
studies on the use of electrical instru- 
ments in explosive hazard areas. 


s & @ 


At a recent board of directors meet- 
ing, N. B. Nichols (photo) was named 
vice president and chief engineer of 
the Taylor Instrument Cos. Nichols is a 
veteran with the company. He is ex- 
tremely active in the National ISA and 
is a member of the Rochester Section. 


x * * 


Manager of a new sales region estab- 
lished in the Rocky Mountain area by 
Foxboro Co. is Joseph Temple of the 
Houston Section. 


e& F.2 


Fred J. MacKenzie of the Los Angeles 
Section becomes administrative man- 
ager of the Transducer Division, Con- 
solidated Electrodynamics Corp. 





LITTLE VALVES 


for 


by 


P. O. BOX 5035 





SEE e MINIATURE 











LITTLE FLOWS 





Jc) CONTROLS 


NS 





DIAPHRAGM 
VALVES 


METERING cc's OF LOW 
FLOW AT 


BOOTHS 33 and 34 


FOURTH SOUTHEASTERN 
REGIONAL EXHIBIT 
Hotel Desota 
Savannah, Georgia 
MARCH 26, 27, 28, 1958 





TULSA, OKLAHOMA 








Circle 113A on Readers’ Service Card 


79 




















New Pilot Plant In Miniature 


A computer-controlled, miniature 
pilot-plant, designed to save scientific 
manpower and to speed development of 
new refining processes, will go into 
operation at Esso Research and En- 
gineering Co., in the next six months. 
This new-type, fully automated plant 
is being built by the Systems Division, 
Consolidated Electrodynamics. So com- 
pact is it, that it can fit easily into an 
average sized room. 

At the present time, several chem- 
ists or chemical engineers are needed 
to interpret test data obtained from 


Industry Notes 























“We want engineers to be able to Use 
digital computers with as much Con. 
fidence as their slide rules. Fo, this 
reason, we are conducting Specia| 
courses in the application and USE of 
computers,” says Dr. Morris Asinow 
professor of engineering at the Univer. 
sity of California of Los Angeles, Seen 
at left is a typical class in action 
UCLA is perhaps the first school in the 
country to acquire an electronic com. 
puter for classroom use. The com. 
puter they chose is the Bendix 615 
a general purpose, medium sized in 
strument. 





each pilot plant unit currently in op- 
eration at Esso. Because test results 
will become available for interpreta- 
tion almost immediately, the highly in- 
strumented model being obtained from 
CEC will cut the number of tests at 
least in half with consequent savings 
in manpower. 

When it goes into operation, the new 
unit will be applied to an intermediate- 
size pilot-plant used for many small- 
scale process evaluations. In the 
future, though, it may be applied more 
widely. If the project is broadened, the 





company tells us, the long range 
economic value can be figured in the 
millions. 

The new control center will auto. 
matically conduct tests and constantly 
analyze raw materials and products, 
The computer will digest test data and 
present it on a continuous record. By 
having this at his finger tips, and ep- 
gineer is able to explore a new process 
in a matter of days instead of months, 
The ultimate goal—more petroleum 
products and new and better processes. 








HASTI N GS VACUUM GAUGES 





SET NEW STANDARDS OF ACCURACY, STABILITY, RESPONSE 


come MODEL LV-1 


a _* 





justments. 
care of fluctuations in line voltage. Ideal for 


@ Easy To Read Scales 

@ Unusually Long Life 

@ Matched Gauge Tubes 

@ No Outgassing Or System 
Contamination 


@ NEW (MODEL LV-1.) Measures 


0-100 micron Hg. Single meter; large 4” 
scale indicates vacuum directly without ad- 


Internal voltage regulator takes 


Industrial Installations. Also available in 


MODEL GV-3 VACUUM GAUGE 0-1000 micron and 0.1-20 mm Hg. ranges. 


(Shown at right with optional 5-posi- 
tion switching attachment) Range 
from 0-1000 microns Hg. Manual cur- 
rent set and additional milliampere 
scale allow adjustment for use in 
presence of gases other than air, for 
leak detection, and for specialized 
laboratory use. 


Evaluation by Users 


PROVES SUPERIORITY 


of Hastings Gauges 
Write 





HASTINGS-RAYDIST incorporate 


HAMPTON § 5. VIRGINIA 
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FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 











TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 
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HYDROSTATIC GAUGES 


FOR ALL PURPOSES 


PRESSURE « VACUUM ®« DRAFT 
DEPTH & ABSOLUTE PRESSURE 
DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON, N.! 
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/ Where work and play are combined — profitably! This fast-growing 
electronics, nucleonics and mechanical engineering and research center 
D of Florida invites you to join these major business firms who have lo- 


cated in this area. Available skilled workers, excellent schools, fine 
transportation make an ideal community in which to live, work and 
ES play where most people dream of retiring. Write on your letterhead 
AFT 
URE 


today for informative literature. 
Note: Persons seeking positions with St. Petersburg industries, please 
write Florida State Employment Service, 1004 First Avenue North. 





ST. PETERSBURG CHAMBER OF COMMERCE 


Jack Bryan, Industrial Director Dept. ISA St. Petersburg, Florida 
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De-Salting Water 
Opens New Areas | 
For Sales--Ideas 
CONTROL INSTRUMENTS During this year, obt 
. 4 . ea obtaining f 
require MAXIMUM Performance | water from salt water will conta 
MINIMUM Size - Weight - Power Drain be a prime research endeavor. More 


)and more emphasis will be channeleg 

















|toward finding a low cost, effectiy : 
|process. And the man with ideas or § 
Brailsford lf You Have A the company with workable process I 
AGC Timers Timing Problem controls will be on top of the game. I 
Are Unmatched Where Size, Predictions from those in the know f 
In These Basic Mass and Power | ae to one thing + ae water 
Ps ss see | wi yecome a Major . S. indus 

Requirements Drain Are Critical Reasons: 1. Low cost water is a I 
Read These tial to industry and to the population, I 
as well. 2. There are areas where g f 
Model AGC |growing shortage or complete lack of I 
| water supplies is strangling industrial 
SPECIFICATIONS |growth and putting a real strain op i 
Number of decks—1-4_ e Speed neni .0% at 50% voltage shift the population. 3. U. S. consumption 
Size—1%”" x 2%"’—depth depends on number of decks | of water threatens to far exceed the . 

Segments per deck—2-8 for stock units. supply. In some areas the situation 

Special commutators to order for a nominal tool charge. is already critical. 4. Since water cap. 

Shorting or non-shorting contact e , A Power input—.008 Amp. oat 6 VDC not be manufactured and low cost 
: natural resources are limited—the ge ‘ 
WRITE FOR LITERATURE remains the only inexhaustible source. { 
BRAILS FO RD & co. INC. Armour Research Foundation is 1 
e | working on several projects. A pro 
670 MILTON ROAD RYE, N.Y. posed method of distillation conducted 
; for the Office of Saline Water, Dept. of | 
MANUFACTURING 


=F. Vii e) 18) Sith tied cach Stitt A EP | Interior, was scrapped when it was 

SIGNALLING SYSTEM COMPONENT | discovered to be too costly. But U. §, 
Navy has developed a mechanical com- 
pression method that looks promising. 
They say a relatively simple produc 
tion unit could do the job. Now to get 
the unit. 

Manufacturers of instruments, con- 
| trols, valves, etc. should keep their eye 
on this area. They have a real stake 
in the outcome of the research now 
being done. 
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INKLESS 
TEMPERATURE \ 
RECORDER! Se 


The newest advance in temperature recording . . . Auto-Lite model 
2200 operates completely without ink. It simplifies temperature 
recording for most processing operations. 


















fee , A. H. Bobeck of Bell Telephone 
@ 2 small mercury batteries in case e Records operating temperatures for Leberateries tecte the maul 


energize transistor oscillator con- 24-hour or 7-day cycles. characteristics of a “Twistor” 
nected to stylus arm. e Easily serviced — minimum mainte- —a new concept in magnetic 

@ Stylus records temperature on 6” nance. memory devices. Developed by 
evenly calibrated sensitized chart. THE ELECTRIC AUTO-LITE COMPANY Bobeck, the Twistor = its 

e 

INDUSTRIAL THERMOMETER DIVISION name from a property of wir 

@ Battery life approximates 2000 hours. nade of menneia eat 


TOLEDO 1, OHIO 


NEW YORK e« CHICAGO « SARNIA ONTARIO is expected to make possible 


Electric or mechanical chart drive available for either 24-hr. or 7-day rotation. In wall memory systems which are sim- 
mounting, portable and self-contained type cases. Remote reading with capillary tubing. pler to fabricate and more eco 
Temperature charts in ranges from —40°F to +550°F. Write for further information. nomical to manufacture. Such 


TEMPERATURE RECORDERS. & INDICATORS sities cence | 
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»NEWS 
IN BRIEF 


Hughes Aircraft will grant master 
; ds to encourage advance studies in 
sience and engineering . . . Cosmic 
ray, meteorite and temperature infor- 
mation now being relayed to earth 
from the Explorer is being gathered 
by tiny silicon transistors made by 
Raytheon . . . American Society of 
Heating and Air Conditioning Engi- 
neers and the American Society of Re- 
frigerating Engineers are seriously 
mulling over a merger... Bendix 
Computer Division opens a new office 





. Dit A PER EMD AA AN¢ r 
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eience fellowships to 150 college | 


in Washington, D. C. for customer | 


training and application of its G-15 
digital computer. 
x * * 


Neff Instrument Corp. racked up a 
$75,000 order from Aerojet-General 
Corp. for d-c amplifier instrumenta- 
tion . Manning, Maxwell and 
Moore’s Industrial Control Division 
has moved its offices and manufactur- 
ing facilities to a new plant in Dan- 
bury, Conn. 

eS & 


Burroughs Corp. set a new record 
in sales with the shipment of 9 Data- 
tron data processing systems valued 
at $3.5 million plus from its Electro- 
Data Division . . . Holtzer-Cabot has 
signed an agreement with Elliott 
Brothers, Ltd. (London) whereby the 
British firm will manufacture many 
of the Holtzer-Cabot instrument mo- 
tors... Gay Sales Co. of Texas have 
been appointed sales reps for Mid- 
Century Instrumatic Corp. . . . Form- 
erly known as Anatran Division of 
Endeveo Corp., the company now be- 
comes independent and will be called 
Digitran. 

x: = 7 


Electronic Associates, Inc. received 
a citation for their fine contributions 
to the 1957 International Trade Fairs. 
... A new Philadelphia firm, Instru- 
ments for Industry will be headed up 
by Daniel R. Conlon. Low cost auto- 
mation is its goal . . . Analytic Sys- 
tems Co. has just concluded an agree- 
ment with Applied Physics Corp. to 
manufacture and sell infrared and ul- 
traviolet process stream analyzers 
formerly manufactured by APC... A 
30-channel analog-digital computer 
linkage system using an EPSCO Ad- 
daverter is now in operation at Ramo- 
Wooldridge. 

x * * 


1957 Supplements to the 1955 
ASTM Standards are now available. 
The book contains more than 2300 
Standards used throughout the world 
“ny Development of a series of ceramic 
strain gages for high temperature op- 
eration, flight instrumentation, etc. 
announced by Gulton Industries. 
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CONOFLOW 


LIQUID LEVEL 
& PRESSURE 


TRANSMITTER 


WITH 
Excluswe 


ISOLATED 
MEASURING 
DIAPHRAGM 





{ 





The Conoflow Model “P” Transmitter is a rugged 
instrument which measures pressure and liquid 
level and transmits a linear 3-15 psi signal to 
standard receiver elements. Incorporates these 
cost-saving features: 


Safety—Process liquids and gases cannot back 
up through air lines and damage costly instru- 
ments. This is guaranteed by the complete sepo- 
ration of measuring diaphragm from pnev- 
matic pilot. 


Simple Installation—The Model “P"’can be mount- 
ed either horizontally or vertically on open or 
closed vessels. No dip tubes, floats or other 
mechanical devices are required inside the tank. 


Long Life—Only the corrosion-resistant Inconel X 
diaphragm is exposed to the measured ma- 
terial. Preformed diaphragm will not work- 
harden or fatigue; withstands pressures to 500 
psi and temperatures to 450°. 


Versatile—Can be used for practically any 
service; ideal for viscous fluids or materials 
with solids in suspension; also for flowing bulk 
materials such as pigments, flakes, etc. 


Choice of Ranges—Available for measuring 
ranges as low as 0 to 100”’ of water and pres- 
sures as high as 250 psi. Ranges can be changed 
in the field. 


Specifications— Bulletin P-2520-3 contains complete specifications on the Conoflow Model 
“P” Transmitter. Write for your copy today or let us quote on your requirements. No 
obligation. Conofiow Corporation, 2100 Arch Street, Philadelphia 3, Pa. 


Ccc-802 











CONOFLOW 


! 
! 
! CORPORATION 
I 


FOREMOST IN FINAL CONTROL ELEMENTS 








— ee ee ee 





Renee RBOR RPI ET 








Circle 80A on Readers’ Service Card 


83 























PALMER 
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improvement in 


DIAL THERMOMETERS 


<0 ANY READ Ag, 






external 
calibration 


Full 3% Dial Face 





No Sector 
* No Pinion 
* No Linkage 
¢ Constant Accuracy 


Easy Readability 


WRITE FOR BULLETIN 350 


PALMER 


INC. 
12, Ohio 


Record ng 


THERMOMETERS, 
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of Industrial Laboratory 


and Dial Thermometers 
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Precision instruments require 
mirrors and optical parts of 


ff assowure EXACTNESS 


OUR 





© © first surface mirrors 
with half-wave protection 





© © semi-transparent mirrors 
metallic and non-metallic 
© beam splitters 


optical filters 


Guaranteed to be 


Without 
DISTORTION 
DIFFRACTION 
DIFFUSION ) 


All work to closest specification by the pioneers 
and leaders for a quarter of a century in de- i 
positing metal films. Send for our free booklet. 








TED METAL FILMS CORP, 


tihng New York 
> Dept. A 
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Be Transfer Many Thermocouples 


With T-E Quick-Coupling Connectors and Panels 


Connector Panels T-E has one for your exact needs. These panels provide flexible, 
centralized control in transferring any number of thermocouples to indicating, multi- 
point recording and controlling pyrometers. Ideal for patch panel use, they are 
available in many compact shapes and sizes — with interchangeable plugs and jacks 
in I- C, c-C, and C-A. A panel for 48 thermocouples and 16 pyrometers measures only 
13%," x 7%”. Polarity markings and screw-fastened connections make wiring easy. 
Quick-Coupling Connectors These connectors permit fast, easy making and 
breaking of thermocouple circuits. Durable construction guarantees long, dependable 
usage. Polarized and mechanically interchangeable, all plugs and jacks are of 
standard matched thermocouple materials. Spring-loaded contacts with long wiping 
surfaces provide firm but easily broken connections. 


Write for Bulletin 23-D. 


Thermo Electric 6..nc 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC Ranateg Ltd., Brampton, Ont. 
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A. W. Beck Dr. E. G. Pickels 


Robertshaw-Fulton Beckman /Spinco 


The newly created position of vice 
president of marketing for Robert- 
shaw-Fulton Controls Co. will be filled 
by A. W. Beck (photo). Beck becomes 
a member of the company’s executive 
staff with headquarters in Richmond, 
Virginia. 

Se ££ 


Dr. E. G. Pickels (photo) steps in 
as acting manager of the Spinco Di- 
vision, Beckman Instruments, Ince. 
He will, however, continue as director 
of research for the division. Pickels, 
noted for his work in medical instru- 
mentation, developed the _ original 
Spinco analytical ultracentrifuge. 


- = F 


Louis De Lalio assumes the duties 
of chief research and development 
engineer with Filtors, Inc. this month. 


x * k 


A. C. “Bud” Knudsen takes on the 
duties of product line manager, con- 
trols, with Beckman/Systems Division. 
He will be responsible for all sales 
functions related to controls and con- 
trollers. 

~x~ *k * 


Fisher Governor’s sales represen- 
tatives in the New York area, Crabbe 
& Stebbins, has appointed Frank 
Buchanan to handle the Fisher ac- 
count in Connecticut. 


x * * 


From Milton Roy comes word of 
two promotions. Richard Bennett be- 
comes chief mechanical research and 
development engineer. John P. Klem- 
beth will be the new product engineer- 
ing Manager. 

x * * 


The Hays Corp. reports two new 
4ppointments within the company this 
month. Harlan Twible becomes vice 
president and manager of marketing 
following his appointment by the 
board of directors. Mats-Olaf Mack- 


takes over as liaison development 
engineer, 
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Measure 


CORROSIVE 
LIQUIDS 
ACCURATELY 








with NIAGAR 


Displacement Meters 


Now you can apply the extreme accuracy of Niagara Meters to the 
measurement of corrosive liquids. Niagara Chemical Meters of Type 
316 stainless steel offer good resistance to corrosion and can be used to 
measure caustic soda, most acids, fruit juices and similar liquids. 
Available in sizes 3 to 110 G.P.M. or in intermittent use up to 160 
G.P.M. Niagara Chemical Meters are also available for automatic 
liquid measurement and liquid flow control in hazardous or non- 


hazardous atmospheres. 


If you have corrosive liquid metering problems, let us help you. 
Mail coupon today. 


Please send me information on the complete 
line of Niagara Meters. 


BUFFALO | 
Liquid 
METER co. Flow g.p.m. Temp. "Fe 
I 
! 


Name EO ee: 


2934 Main Street 
Company 


BUFFALO 14, NEW YORK 
I Address 
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Another exclusive feature developed by the makers of the 
world’s most PRECISE PRESSURE GAUGES 


* NO THERMAL READJUSTMENT OF DIAL ZERO 
NO CORRECTION CURVE COMPUTATIONS 


tf DIRECT DEPENDABLE READING AT 
TEMPERATURES FROM 0° TO 100°F. 


Dial Sizes 8¥2"-12”-16” 
DELIVERY WITHIN 30 DAYS 


Write for Catalog 


Pressure Ranges 15 to 20,000 P.S.I. 
Prices from $196.75 
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> Book Review 


Gas Chromatography, by A. I. M. Keul. 
emans, Reinhold Publishing Co., New 
York, Chapman and Hall, London, 217 
+ XIX pages, $7.50. 





Reviewed by M. G. Jacobson 
Consulting Physicist 
Mine Safety Appliances Co, 


The preface to this book begins ag 
follows: “The methods of gas chroma 
tography are still young. This is par- 
ticularly true for gas liquid chroma 
tography, the first account of which 
was published by Martin and James 
toward the end of 1952. The new 
procedures have been—and still are 
being—developed at a phenomenal 
rate, and it is obviously a hazardous 
undertaking for anyone to write a 
book on so unfinished a subject.” The 
“hazard” incurred is of course the 
fact, that some parts of a book writtep 
on a subject in a fast developing field 
are very likely to be already obsolete 
by the time they get into the hands 
of the reader. 

This is not the first book written on 
the subject: a number of books on 
chromatography, and several specifical- 
ly devoted to gas and vapor phase 

| chromatography have appeared during 
the past three years. There is obvious- 
ly a great need for them because chro- 
matography has not only become an 
essential tool for nearly every analyt- 
ical laboratory, but is on its way to 
play an important part in process con- 
trol and automation. 

In distinction from other books on 
the subject, there is very little in Mr. 
Keulemans’ book that has become ob 
solete so far. Perhaps, this is due in 
part to the fact that the rate of de 
velopment of chromatography has by 
now started to slow down. But toa 
great extent this is also the result of 
the skillful selection and arrangement 
of the material. Let the author speak 
for himself on this topic: “In arrang- 
ing the subject matter, it has been the 
| aim to reconcile practical usefulness 
with theoretical soundness. In most 
normal analyses by gas choromatog: 
raphy, excellent results can be ob 
tained with little or no knowledge of 
the underlying theory. Once, however, 
the investigator leaves the field of 
routine separations and attacks more 
difficult applications, he will find that 
some familiarity with the fundamet 
tals is essential. For these reasons the 
normal practice of gas liquid ehromé 
tography is dealt with before theoretl 
cal matters are discussed.” 

Carrying out this plan, after a brief 
introductory chapter giving @ concise 
review of the entire subject of chr 
matography and the definitions and 
nomenclature used, chapter 2 describes 
normal practical applications of 84 
liquid chromatography. Chapter 3 i 
devoted to the apparatus and instr 

(Please Turn to Page 88) 
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save valuable 
engineering time 


HEATH Electronic Analog Computer Kit 


in the college classroom, or ‘‘on 
the job'' in industry, the Heathkit 
Analog Computer solves physical 
rela@manl-coral-lilier-1 melee) ei -1ait-me), 


yi stondgelallom-iisaleir-taleyal 


of conditions. Full kit $O4 500 





This advanced ‘‘slide-rule’’ is a highly accurate 
permits engineering or research personnel t muiate equat 
physical problems electronically, and save many |! 


calculation. 
Ideal for industry, research, or instruct 
Incorporates such features a 


* 30 coefficient potentiometers, each capable of being set with extreme accuracy 

e 15 amplifiers using etched-metal circuit boards for quick assembly and stable 
operation. 

¢ A nulling meter for accurate setting of computer voltages 

e A unique patch-board panel which enables the operator to ‘‘see’' his computer 
block layout. 


R, eo it ic | P ALir if erin + lahc . 

Because it is a kit, and you, yourself, supply the labor, y n 

afford this instrument, which ordinarily might be out of reach eco- 
mically. Write for full details today! 


Vay 


save money with HEATHKITS 


Now for the first time, the cost of this highly accurate, time and 
work-saving computer need not rule out its use—' 1 assemt 
yourself and save hundreds of dollar 


FREE CATALOG also available descrit 
ing test equipment, ham gear, and hi-f 


equipment in kit form. Write for your FREE 
copy today! 
FOLDER 





HEATH COMPANY 
A Subsidiary of Daystrom Inc 


BENTON HARBOR 35, MICH. 
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Get the complete computer 
y&z story from this four-page 
| folder, available free! 
i 





(Continued from Page 86) 


ments used, including the Various 
forms of detectors; chapters 4, 5, and 
6 are devoted to theory, chapter 7 to 
special applications, and chapter 8 to 
gas-solid chromatography. 

There are three Appendices in this 
book. Appendix I, giving a ligt of 
stationary liquids used in G.-L, Chro. 
matography, will be greatly appre. 
ciated by readers of this book: this list 
contains all pertinent data in Sys- 
tematic and concise form and is quite 
sufficient to make the proper selection 
of an absorbent for most chromatogra. 
phic analyses of this kind. Indeed, the 
material of this appendix very fayor. 
ably distinguishes Keulemans’ book 
from others preceding it, in which 
these data are very inadequate. As to 
Appendix II, giving a very detailed 
description of two specific forms of 
Katharometer, the reviewer is of the 
opinion that it would be more in keep. 
ing with the character of this book if 
it were omitted; the detailed diseys. 
sion pp. 78 to 94 in chapter 3 of de 
tection based on Conductivity and of 
Katharometers in general is quite suf. 
ficient to enable any user of chroma 
tography to understand the modus op- 
erandi of this kind of detector and for 
any prospective user to make an intel. 
ligent selection from available instrv- 
ments. Moreover, a Katharometer, or 
any thermoconductivity detector cell, 
would certainly be the last part of a 
chromatographic apparatus that 
should be recommended to “make it 
yourself” rather than to buy from one 
of the several good commercial sources, 
some of which are referred to in other 
parts of this book. 

In this connection, many readers 
will strongly object to the author's 
arbitrary adoption of the name Katha 
rometer for any thermoconductivity 
dector cell. The reviewer can see no 
objection to the simple name “t.c. cell” 
which is now in general use in Great 
Britain as well as in the U. S. 

The book has a list of symbols, bib- 
liographies at the end of every chap- 
ter, and an author index, but no sub 
ject index. The list of symbols is not 
only very commendable, but quite 
necessary in view of the conciseness of 
some of the mathematical deductions 
and the avoidance of repetitions in 
definitions. 

In spite of these adverse criticisms, 
the merits of this book far outweigh 
its shortcomings. The reviewer there 
fore considers this book to be an essel- 
tial addition to the library of every 
student and user of Chromatography. 
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February 1958, pages 48 and 50 
Panel Design by Pin Up. Please 
note that photos tor steps 2 and 4 
were interchanged. 


February 1958, page 54. Credit for 
the article High Capacity P D 
Veters goes to the November 1 
1957 joint meeting of ISA’s New 
York and Newark Sections, where 
the paper was first presented. 
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INDUSTRIAL 
MODEL 





RESEARCH 
MODEL 


LABORATORY 
MODEL & 


Cambridge pH Meters 


The three portable models illustrated above incor- 
porate new and important advantages. A.C. line 
operation eliminates battery nuisance. Laboratory 
and Research models use electron-ray tube for pre- 
cise null-point indication. Industrial model is direct- 
reading, continuous-indicating: ruggedly built for 
plant use. 





Accuracy: Research .02 pH, Laboratory .05 pH, Industrial .10 
pH. Cambridge pH equipment also includes single- and multi 
point indicators and recorders Send for Bulletin 910-M 


CAMBRIDGE INSTRUMENT COMPANY, INC. 


3557 GRAND CENTRAL TERMINAL, NEW YORK 17, N. Y. 


Pioneer Manufacturers of 


PRECISION INSTRUMENTS 
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HIGH ACCURACY 


NEW soneut2", ASUS 
“LOW-TORQUE 
HAND GAUGE 





LY -— 






, RANGE: 
ai ( 0.005 02. in. 
to 40 oz. in. 
Ps (2 to 1200 gm cm) 
cw, cow and 
bi-directional 
models 
Pree 
WATERS *TORQUE WATCH GAUGES now put 
measurement of low starting and moving torques on a 
Production line basis. NEW specially designed chucks 
hold shafts up to 14” diameter, as short as 45”. 
imple one-hand operation and easy-to-read dials speed 
accurate readings. Costly, time-wasting, inaccurate labo- 
ratory “lash-ups” are eliminated. 


Send for Bulletin and Prices 
Weil *DESIGN PATENT 177889 
Manufacturing, Inc. _ 
BOSTON POST ROAD, WAYLAND, MASSACHUSETTS 
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So SIMPLE that 
''Specials’’ are 
Likely to be 





A sleeve, raised 
and lowered 
within a non- 
magnetic tube, 
attrects or 
releases an Alnico 
magnet attached to 














a mercury switch. 
Basically, this is 
Magnetrol 


‘MAGNETROL 


The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol’s magnetic 
operating principle, standard models can be easily 
adapted to meet any special requirements for pressure, 
temperature or corrosive liquids . . . and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems. . . and given 
our engineers wide application experience that can be 
invaluable to you. 


Magnetrol is so simple that failure is all but impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there’s nothing to wear out... no dia- 
phragms or bellows to stiffen and rupture... no 
electrodes to short or corrode ... no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magnetrol units are available for controlling level 
changes from .0025-in. to 150-ft. ... with multi-stage 
switching when desired. Send coupon for full details. 


Send Coupon 
For Full Details 


MAGNETROL, Inc. 


MAGNETROL, Inc. 2120 S. Marshall Bivd., Chicago 23, Il. 
Please send me catalog data and full information on 
Magnetrol Liquid Level Controls. 6 
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products 


Production Data Recorder 


Here is a production data re- 
corder that accepts a variety of 
information, selects and com- 
bines pertinent data and pro- 
duces a record on punched paper 
tape, punched cards or magnetic 
tape. Resulting information is 
machine tabulating or computers 
to determine in-process inven- 
tories, production schedules, cost 
control data, etc. Control Data 
Corp., Minneapolis, Minn. 
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Tape Punch Input Unit 


The integral tape punch input 
unit shown here accepts digital 
input data, programs the desired 
format and scans the digital in- 
formation into the tape punch. 
Features—patching program plug 
to permit format changes to be 
made easily, capacity up to 40 
information bits and a_ diode 
matrix to provide any desired 
code up to 8 channels. Coleman 
Engineering Co., 6040 West Jef- 
ferson Blvd., Los Angeles, Calif. 
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High-Capacity By-Pass Valve 


New, all-bronze, high-capacity, 
vutomatic by-pass valve regulates 
liquid pressure supplied by pres- 
sure pumps. Valve is set to open 
at the required pressure; when 
the system demand is reduced, 
the excess liquid is by-passed 
back to the supply. Available 
with fixed setting for relief-to- 
atmosphere applications and in 
2 sizes for pressures from 10 to 
250 psi. Watts Regulator Co., 
Lawrence, Mass. 
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New Air Monitor 


Simultaneous measurement of 
alpha and beta-gamma activity of 
airborne particles as they are 
collected is now possible with 
this entirely new air monitor. 
Model AM-33 combines in one 
unit a detector, amplifier, dis- 
criminator, anti-coincident — cir- 
cuit, counting ratemeter, high 
and low voltage power supply, 
alarm system and continuous re- 
cording unit. Nuclear Measure- 
ments Corp., Indianapolis, Ind. 
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Self-Balancing Ratiometer 


For calibration or adjusting 
precision instruments, this self- 
balancing ratiometer has a wide 
range of applications. Accuracy: 
0.0005. Can be used on potentio- 
meter output instruments, voltage 
dividers, initial condition divid- 
ers for analog computers, etc. 
Self-balancing feature allows op- 
erator free use of both hands for 
instrument adjustment. Wallace 
O. Leonard, Inc., Pasadena, 
Calif. 
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Hi-Speed Paper Chromatograph 


This new precision high-speed 
chromatograph cuts normal 
chromatograph separation time 
from hours or days to 5 minutes. 
The equipment permits flow rate 
to be held to less than 1 ml. 
per minute by a unique stainless 
steel precision bored capillary. 
It provides for variable speeds 
from 300 rpm to 1550 rpm and 
handles paper up to 35 ecm in 
diameter. Precision Scientific 
Co., Chicago, Tl. 
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Magnetic ‘‘Hold-in’’ Switch 


A completely sealed, momen- 
tary-action toggle switch can be 
converted to a maintained-contact 
means of a_ built-in 
Designed for aircraft 


switch by 
solenoid. 
and electronic uses, this small 
switch insures operating char- 
acteristics, regardless of changes 
in atmospheric conditions, 
Rated at 4 amps., 28 vds. re- 
sistive load. Available with 
either wire leads or sidefacine 
screw terminals. Micro Switch, 
Freeport, Ill. 
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Liquid Leak Detector 


For supplemental use’ with 
existing combustible gas and 
vapor detection systems, this 
liquid leak detector 
test cell areas for spills or leaks 
of high flash point, or kerosene 
base type aviation fuels. But can 
be extended for leak control of 
any organic or inorganic liquid. 
Available for either continuous 
single area monitoring or multi- 
Davis In- 


monitors 


point scanning. 
struments Co., Newark 4, N. J. 
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Mode! 450-1200 Servo Monitor 
(Demodulator) Preamplifier 





more UNIT PREAMPLIFIERS 


in the new 


SANBORN ‘‘450"' SERIES 


Here are the newest of the recently introduced Sanborn “450” Series Unit 
Preamplifiers — compact, lightweight, self-contained instruments for use with opti- 
cal and tape recorders, wide band ‘scopes, panel meters, computers, etc. (For use 
with high speed optical galvanometers at frequencies above 500 cps, requiring 
larger current swings, a transistor output amplifier is built into the 450-1800A True 
Differential DC type and available as optional equipment on other 450’s.) As with 
all 450 Unit Preamplifiers, the new Servo Monitor and DC Coupling models 
mount in either individual portable cases or in the four-unit 19° module frame 
(#354-1100-C2) shown. The 450 designation refers to unit packaging of Sanborn 
350 Preamplifiers and Power Supplies in individual 450 cases. Loosening two 
front panel thumbscrews allows quick, simple interchangeability. Since all““450” 
Preamps use the 350-500 Power Supply (which remains in place at the rear of the 
frame or case), new requirements necessitate only additional Preamplifier units, 
permitting sizable savings in equipment investment. 


The Model 450-1200 is a phase-sensitive demodulator, whose DC output voltage 
is proportional to the in-phase (or 180° out-of-phase) component of an AC signal 
with respect to a reference. Precision measurement is realized by such character- 
istics as negligible quadrature signal error, provision for floating signal and reference 
inputs, front panel VT VM for accurate calibration signals. The 450-1200 accepts 
the outputs of resolvers, synchros, differential transformers and other transducers. The 
450-1300A is a moderate gain, balanced input —balanced output DC amplifier. Its 
input circuit performs equally well with single-ended or balanced signals. 


The “450” Series Unit Preamplifiers presently include the Model 450-1100 Car- 
rier, 450-1200 Servo Monitor, 450-1300A DC Coupling and 450-1800A True Dif- 
ferential DC types. Following these will be “450” Series Logarithmic and Low 
Level types. Further data and application information on present models is 
available on request. 


POWER SuPPiY 
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Model 450-1300A 
OC Coupling Preamplifier 








MAJOR SPECIFICATIONS 


MODEL 450-1200 SERVO MONITOR PREAMPLIFIER 


Sensitivity: 5 mv (in phose) produces 1 volt at output jack under maximum out- 
put load conditions 
Input Impedance: Signal 100k 
Reference 12.5k for 15 volts, 55k for 120 volts 
Frequency Response: 3db down at 20% of carrier frequency filter position 
Corrier Frequency Filter: Selected by a switch (three positions) 
Low 60 cycles 
Med 400 cycles 
Hi 1000 cycles (5000 cycles optional) 
Reference Voltage: Internal selection accepts voltages from 15 to 120 volts 
Quadrature Rejection: Ratio better than 100:1 
Moximum permissible quadrature before overload indi- 
cotor lights is twice full scole (in phase) 
Calibrate Voltage: 10 millivolts internal (set by meter on panel) 
Drift: Less than 0.1% of full scale per hour 
Preamplifier Output Jack: +3 volts ovoilable into 2.2k minimum lood resist- 
ance. Output appears across two cathodes of 
cpproximately ground potential 
Rear inputs ond overload indicator lights ore included 
Output Impedance: 1k 
Overall Linearity: + 14% 
Power Requirements: 115 volts, 50-400 cycles, approximately 35 watts 


See the new “450’s” and other Sanborn equipment at 
Booth 3601 -3603 I. R. E. Show 


MODEL 450-1300A DC COUPLING PREAMPLIFIER 


Sensitivity: 50 mv produces 1 volt at output jack under maximum 
output load conditions 


Input Impedance: 5 megohms each input side to ground 

Input: Single-ended or push-pull 

Preamplifier Output Jack: +3 volts into 2.2k minimum load resistance. 
Output is balanced and appears ocross 2 
cathodes at approx. ground potential 

Output Impedance: 1k 

Drift: Referred to iaput 2 mv/hr. line voltages change less than 10% 

Frequency Response: 0-20ke 

Calibration: 100 millivolts internal 

Linearity: =4% 


Rear inputs included 


eeeeeeeeeeeenaeeeeeeeeeeee 


SANBORN COMPANY 


INDUSTRIAL DIVISION 
175 WYMAN STREET, WALTHAM 54, MASS. 
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ROTAMETERS (for 
measuring fluid rate of 
flow): General Purpose, 
Glass Tube; Armored; 
Bypass and "T” types for 
large flows; Transmitting for 
remote indicating, 
recording, or controlling 
rate of flow; Laboratory; 
Chemical; Alarm; 

and Purge. 


FLOW INDICATORS 

(for visual observation of 
fluid flow): Flapper; Rotary; 
and Ball Flow. 


FLOW 
METERS 


FLOW 














BULLETIN 18W gives complete detai/s on SK's 
line of Flow Indicators— those designed for flow 
observation and those designed for measuring 











+ approximate rates of flow. Write for a copy. 
ici 


Schuile and Koerling COMPANY 


INSTRUMENT DIvVisSion—_—— 
2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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WANTED 
TECHNICAL WRITER 


A challenging opportunity for a young engineer 
with enthusiasm for writing and a desire to broad- 
en his experience in the instrument and automa- 
tion field. Even though your past experience has 
been mainly concerned with engineering activities 
and not primarily writing, you may find this op- 
portunity well worth investigating. 


The JSA Journal wants an engineer with expe- 
rience in electronic instrumentation or servo and 
feed-back systems, with the ability to write and 
edit in the technical field of instrument- and 


control. 


Duties include developing, selecting, writing and 
editing of feature articles; also evaluating and 
writing regular departments, as New Products, 
New Literature. and News Items. Opportunities 
will be available for travel on editorial assign- 


ments. 


Send complete detail= of yvour education and ex- 
perience and salary requirements. Publications 
Manager, ISA Journal, 313 Sixth Avenue, Pitts- 
burgh 22, Penna. 
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| > new products 





New Magnetic Flow Meter 

Previously limited to 
a minimum size of 1”, 
company’s new mag: 
netic flow meter is 
available for i,” flow 
lines. It is particular- 
ly useful in ratio flow 
control systems where 
small flows are ra- 
tioed to larger ones. 


The smaller meter of- 





fers the full advantages 
of larger instruments: 
accuracy of 1%, of full scale throughout the entire seale: po 
restriction of flow; linear flow readings and performance yp. 
effected by pressure, viscosity, density, etc. Foxboro Co., Foxboro, 


Massachusetts. 
Circle 9P on Readers’ Service Card 


New Automatic Strain Gage Trimmer 


The precision strain gage trim- 
mer shown here speeds up gage 
trimming by as much as ten 
times, and in turn allows better 
seating of the gage when applied 
to the element. The unit also 
provides an illuminated _ plexi- 
glass base, with etched position- 
ing lines and a gage holding fix- 





ture. It is automatic and will 
trim widths of .100” to 1250". 
Baldwin-L im a-Hamilton,  Elec- 


tronics & Instrumentation Division, Waltham, Massachusetts, 
Circle 10P on Readers’ Service Card 


Miniature Linear Accelerometer 


This new miniature linear ac- 
celerometer is approximately 1/5 § 
the size of comparable instru- 
ments. It uses the unbonded 
strain gage principle, has ex- 
tremely small dimensions (0.35” 
by 0.97”) and weighs 7.2 grams. 
Especially well suited to a wide 
variety of applications contain- 





ing critical space limitations yet 
requiring a high degree of ac- 
curacy. Statham Instruments, 


Inc., Los Angeles, Calif. 
Circle 11P on Readers’ Service Card 


Meter with a Memory 


A “memory meter” that retains indefinitely 
any desired instant, is a simple, reliable means 
results that hitherto required complicated electronic equipment, 


a reading taken at 
ot achieving 





It is especially suitable for applications where readings at #@ 
given time must be known but cannot be noted immediately. 
Readings can be taken at any point on the meter scale. 
unit is a highly sensitive panel meter with a rear-mounl 
Assembly Products, Inc., Chesterland, Ohio. 


solenoid. 
Circle 12P on Readers’ Service Card 
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Zero leakage and zero pres- 
sure drop are now a reality 
with this new large capacity 
ball valve. Useful, in opera- 
tions using liquid nitrogen, 
liquid oxygen, helium, fuels 
and acids. Bubble tight per- 
formance is possible over the 
entire range of standard 
working pressures, 0 to 2, 500 
psi. Remote actuators are 


Zero Leakage Ball Valves 


Le 








available for all models. The 
Vickory Co., Los Angeles, 
~ "'* California. 


Circle 13P on Readers’ Service Card 


Sub-Miniature Absolute Pressure Switch 
Model RR-30 is a 


sub-miniature absolute 
pressure switch for use 
under vibrations up to 
1000 cps, 7G. It main- 
tains a + 0.5 psi ac- 
curacy from—85 to + 
200° F, The — switch 
comes in nominal pres- 
sure settings from 514 
psia to 23% psia and 
has a 2 psi differential 
between “on” and 
“off. An important design feature is that the switch will not 
chatter at the operating points and meets applicable sections of 
MIL-E-5272A. Newark Controls Co., Bloomfield, N.J. 


Circle 14P on Readers’ Service Card 





New Analyzer Computer 
For use with all 


gamma-sensitive — scin- 
tillation counters, Mod- 
el 132 Analyzer repre- 
sents a unique gain 
in versatility and com- 
pact design. For the 
first time, a well-regu- 
lated high voltage sup- 
ply, single channel 
pulse-height analyzer, 
binary scaler and an 
automatic push-button 
computing circuit have been combined in one chassis. With this 
instrument, background radiation can be reduced from more than 
300 counts per minute to less than 30. Nuclear—Chicago Corp., 
Chicago, Illinois. 
Circle 15P on Readers’ Service Card 





Automatic Recording Temperature System 

An automatic digital 
temperature recording 
system records the 
values of temperatures 
from 75 Iron Constan- 
tan therm o-couples. 
To maintain accuracy 
and reliability, the sys- 
tem is divided into 3 
channels with the fol- 
lowing ranges: (1) -30 
to 120°F; (2) 250 to 
600°F; 3) © te 
1200°F. All 75 points 
are scanned and re- 
corded in less than 4 
minutes. G.M. 


Giannini & Co., Pasadena, Calif. 
Circle 16P on Readers’ Service Card 
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on your precision ball and 


special bearing requirements 





Hartford Stee! Ball Co., Inc., 73 Jefferson Ave., West Hartford 6, Conn 
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{ Write for Bulletin J57 


AUTOMATION PRODUCTS 


3030 Max Roy Street 


LIQUIDS | 


SOLIDS ! 


aw? 


DYNATROL 
LEVEL CONTROL 


Model CL-10 Dynatrol utilizes 
dynamic type design principle for 
extremely accurate and versatile high- 
low point detection or narrow level 
range proportional control. This small 
and rugged low cost control has a 
—_ acting electrical output re- 
sponse to level variation. Rated for 
3000 psig—any position %4” pipe 
_J mounting—115VAC explosion proof 
—no seals for leakage—corrosion 
resistant. 


INC. 


Houston 24, Texas 
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In this practical manual are the .. . 


INSTRUMENTATION 


TECHNIQUES to help you 
e DETECT e¢ MEASURE 


and CONTROL Industrial 








Giant fold-out 
charts 


Large fold-out 
charts at the back 
of the book de- 
scribe 104 separate 
techniques for 
chemical analysis, 
covering applica- 
tion, techniques, 
practical instru- 
mental considera- 
tions, cost, etc. 





10-Day FREE Trial e 


Just Published! 


plex mathematical ; 
here the kind of help that is valuable, time- 
saving, and based on the best experience in the 


timers and program controllers, 
pneumatic telemetering, final control elements. 


Processes 


e RECORD 





From simple measuring instruments to com- 


techniques, you will 


Process Instruments 


Prepared by a Staff of Specialists 


find 


field. Among subjects covered are measure- 
ment standards, measurement systems, indi- 
eators and recorders, automatic controllers, 


Electric and 


and Controls Handbook 


Edited by pe., 6 x ®..! 137 
Douglas M. Considine $4.36 yy 10 days, “then 


Hughes Aircraft Co. $5.00 a month. 


EASY TERMS 


| 
RINT 
| Send me Considine’s PROCESS INSTRU- a 
| MENTS AND CONTROLS HANDBOOK for wome_ 
| 10 days’ examination on approval. In 
10 days, I will (check one) [ ] send ,ugress 
| you the full price of $19.50; or [ ] 
| $4.50, then $5.00 a month until the city ; Zone. _ State 
full price is paid. Otherwise I will re- 
| turn book postpaid. We pay delivery Company 
| costs if you remit with this coupon; 
| same return privilege. Position 
| For price and terms outside U.S. 
| write McGraw-Hill Int'l., N. Y. C. ISA-3 


| 
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p> new products 


All-Transistor d-c Supplies 
Six new all-transis- 
tor low-voltage, high- 
current d-c supplies of- 
fer performance on a 
par with that of fa- 
miliar B-type high-vol- 
tage d-c supplies. Fea- 
tures: tubeless cir- 
cuitry, low ripple, fast 
response, transient-free 
adjust- 
wide in- 


performance, 
able output, 
put frequency 
circuits and strain gage 
Norwalk, Connecticut. 


range, etc. 
bridges. 


Hydraulic Control Valves 


A new line of 600 to 
cylinder operated hydraulic 
valves have applications where high- 
maximum compact- 
higher 


4,000 psi 
control 


speed response, 
employment of 
pressures are de- 


ness and 
operating 
Use of an integral double- 
acting cylinder for valve operation 
reduces valve mounting 
quirements to a minimum = and 
affords split-second response due to 


valve 
sirable. 


space re- 


positive pressure actuation in both 
directions. Valve operating pressure 


range is 60 to 140 psi using air, 
Sinclair-Collins Valve 
Ohio. 


water or oil. 


Co., Akron, 


Sorensen 








Ideal for applications in computer 


& Co., Ine. South 


Circle 17P on Readers’ Service Card 
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Paper Chromatograph Scanner 

Faster and more ac- 
curate chemical analy- 
sis of labeled 
pounds is now possible 
with this new paper 
chromatograph scan- 
scanner in- 


com- 


ner. The 
corporates in one auto- 








matic system a detec- 
tor, scaler, recorder 
and scanning mecha- 
nism. Used in analy- 
sis of C-14 and other 
soft beta emitting compounds; also in biochemical analysis 
Nuclear Measurements Corp., Indianapolis, Ind. 
Circle 19P on Readers’ Service Card i 


Automatic Component Tester 
inspection 

relays, 
transis- 


Incoming 
of transformers, 
resistors, 
tors and other compon- 
ents is made automati- 
cally with this new 
component tester. The 
instrument makes a 
complete series of tests 
according to values in- 
dicated by a punched 











card. It makes com- ec 
plex tests on one type d 
of a component and allows for instant change-over to the next a 
type of component. Tests are made on a “go/no go” basis with gr 
precision bridges used to make the measurements. California he 
Technical Industries Division, Textron, Belmont, Calif. N 


Circle 20P on Readers’ Service Card 
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Thermocouple Ammeters 

{ new line of thermocouple 
ammeters have thermocouple 
characteristics of unusual sensi- 
tivity. The double wire con- 
struction makes possible the 
withstanding of greater overload, 
less power consumption, plus 
inherent cool-running — trouble- 
free operation. Meters are 
ruggedized and are available for 
panel mounting in 1%, 2%, 3% 
and 414” diameters in ranges 
up to 0 to 15 amps. RF. Sun 
Electric Corp.., Chicago, Ii. 
Circle 21P on Readers’ Service Card 





Streamlined Pyrometers 


Al] “Guardsman” 
pyrometers now feature 
a new diecast alumi- 
num meter. This add- 
ed feature actually fa- 
cilitates certain func- 
tions. New design 
minimizes dust collec- 
tion. Setting knob 
now has a guard to 
preserve setting and to 





permit wiping of face 
or glass. Most im- 
portant in saving time—calibrating spool is now accessible with- 
out disassembly of meter. Uniform diecasting eliminates 
variations between instruments. West Instrument Co., Chicago, 
Illinois. Circle 22P on Readers’ Service Card 


New Combustible Gas Analyzer 


Model F combustible gas analyzer pro- 
vides flexible, centralized instrumentation 
for process control and industrial safety 
by continuous or intermittent sampling 
and measurement of combustible gases and 
vapors in mixtures with air at normal or 
high temperatures. Two significant de- 
velopments are an extremely long life 
filament, which is the sensing element of 
the instrument when electrically heated; 
and a remote analyzing head, which ope- 
rates at high temperatures and analyzes 





hot samples in the area of their occurrence 
without danger of condensation of com- 
bustible vapors. Mine Safety Appliances 
Co., Pittsburgh, Pa. 

Circle 23P on Readers’ Service Card 





Density Measurement System 


This density 
measurement sys- 
tem measures and 
or controls fluid 
density, specific 
gravity, per cent 
solids or related 
quantity. It is 
especially ap- 
plicable to liquids, 
slurries, or divided 
solids. The system 
makes no_ physical 
Contact with the flowing material. Measurements are also in- 
dependent of flow rate and pressure. Depending on process 
and material measures, accuracies of + .001 to + .003 specific 
gravity are readily obtained over a long term. Instrument can 
be located hundreds of feet from measuring head. Industrial 
Nucleonics Corp., Columbus, Ohio. 

Circle 24P on Readers’ Service Card 
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LOW COST... 





NO LEAKAGE.. 
with DeZurik 


Control Valves! 








Lilphith fltu”~ 
fe ate hem ip tale 





The low cost design of DeZurik Control Valves makes 
it possible to furnish them with a positioner at a cost very 
often less than an ordinary valve without posttioner! 
DeZurik Control Valves are available in sizes 42” thru 20” 
and in a wide choice of materials. Representatives in all 
principal cities, or write for details. 


DeZuRIK 


CORPORATION 


SARTELL, MINNESOTA 
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Adjustment 
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Controller Settings are made from the 
front while recording. Gain, reset and 
Pre-Act* dials are calibrated in specific 
units. Eliminates blind adjustments; set- 
tings and results are seen in one-spot... 
the front of the panel. 
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New Taylor TRANSCOPE 


“SERVOMATIC” MOTOR assures lifetime accuracy of 
pen position. Transmitter signal is received and 
amplified by individual force balance seryo. 
mechanisms. Efficient spring feedback and 
powerful longstroke pneumatic motor give 
150 times greater power than normally available 
for pen positioning. This means greater accuracy; 
less service needed. If you like servo-operated 
devices .. . power steering, power brakes . , , 
you'll want SERVOMATIC powered pens. 


0.1% THRESHOLD SENSITIVITY—A NEW STANDARD O 
ACCURACY. Responsiveness to transmitter out- 
put is 0.1%; and because of the very small 
pneumatic displacement of the input capsule, 
the response is practically instantaneous. You 
see more minute process changes, enabling you 
to make optimum control settings to increase 
yield of specification product. All servos are 
identical and interchangeable. Servo-pen con. 
nection is by means of cable . . . no long, 
jointed, flimsy links or levers. Allows perfect 
linear conversion from rotary motion... 
repeatability is truly amazing. 


Modern 
pmeeas Process 
_ Control 


Valve 











Exclusive “Set Point Transmitter” allows 
continuous automatic control during re- 
corder removal. Plug-in transmitter as- 
sembly may be removed and control 
valve sealed in operating position. Per- 
fect for continuous processes. 


Optional Alarms. Each SERVOMATIC motor 
can operate either an electric or a pnet 
matic alarm. Each alarm can be adjus 
for one high and one low, or two hi 
or two low operating points. Mice 
switch on left, air valve on right. 
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FE Recorder brings you... 


REVOLUTIONARY ACCURACY, 
BIG-INSTRUMENT FEATURES 
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Front of Pune! Control Settings let you make adjustments 
easier, quicker, and better . . . from the front of the panel 

.. while recording! You can clearly see what you are 
doing, and the results, because the record is continuous. 


Stays on Automatic Control while the recorder is re- 
moved for inspection. The unique Set Point Transmit- 
ter remains plugged in the case, providing continuous 
fully automatic control. 


Complete Indicating Control Station while recorder is 
removed. You see the variable. There’s no need to shut 
down the process for instrument service or adjust- 


~ 





J MADE FOR EACH OTHER! 


The Taylor TRANSCOPE Controller and 

Recorder are companion instruments. 

Together they give you new standards | 

of process control performance . . un- @ 
precedented accuracy and adaptability. | 


Ideal for the time constants of modern N 
Processing, exceptionally fast and re- 
Sponsive to adjustments, the TRANSCOPE ( ‘ontroller is 








also highly adaptable and simple to maintain. Write e 


Bu‘letin 98278. 
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“No other recorder, 
regardless of size, 
puts so many features 


in so little panel space.”’ 


ments. Horizontal gage at top of recorder will show 
either process variable or air output to valve, as de- 
sired. 

Receives Three Variables to be recorded or indicated; 
has a Set Point Transmitter, an Automatic-to-Manual 
switching lever, a Cascade or process-output indicator, 
and many other features... all in a compact case. 

For further information about this revolutionary new 
recorder, see your Taylor Field Engineer, or write for 
Form No. 98282. Taylor Instrument Companies, 
Rochester 1, N. Y., or Toronto, Ontario. 


Trad Mart 
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VISION - 


INGENUITY - DEPENDABILITY 
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Electronic Instruments Guide 


From across the seas comes this informa- 
tive catalog on high-speed electronic in- 
struments. Recorders, indicator/recorders, 
controllers and transmitters are covered as 
to their specifications, performance and ap- 
plications. George Kent, Ltd., Luton, Bed- 


fordshire, England. 
Circle 1L on Readers’ Service Card 


Flow Valve Guide 


In the market for constant flow control 
valves? Here is a new bulletin explain- 
ing design, construction and performance 
characteristics of a diaphragm type, non- 
lubricated valve that serves wherever pres- 
sure in a fluid line fluctuates. Working 
pressure is 5,000 lbs. Kobe, Inc., Hunt- 
ington Park, Calif. 

Circle 2L on Readers 'Service Card 


New Pneumatic Selector Valve 


A new 4-way solenoid-operated pneumatic 
selector valve is applicable where low leak- 
age, small size, light weight and a low % 
amp. current drain can be utilized. It is 
particularly useful where quick activation 
or response is required. Data sheet 9801 
gives complete information on the valve 
and its many applications. Tactair Valve 
Division, Aircraft Products Co., Bridgeport, 
Pennsylvania. 

Circle 3L on Readers’ Service Card 


Controls for Radiation 


With more and more instrumentation 
and processing turning toward radiation 
emitting operations, more and more infor- 
mation is needed for on-the-job protection. 
A new booklet, “Controls for Radiation”, 
gives a full radiation hazards protection 
program. Such information as radiological 
safety education, radiation protection pro- 
cedures and standards, leasing of monitor- 
ing instrumentation systems, film badges, 
waste disposal, etc. Controls for Radiation, 


Inc., Cambridge, Massachusetts. 
Circle 4L on Readers’ Service Card 


Engineers’ Reference Aids 


Here’s something for design and appli- 
cation engineers. Two new reference aids 
will help you on the job. One is a wall 
chart showing 96 different turret terminals 
laid out by type for easy visual reference. 
This chart is the most complete listing of 
terminals available. The companion refer- 
ence is a 40-page, tab indexed catalog of 
terminals and electronic hardware. It 
shows the design or application engineer 
all possible standard terminals in a usable 
and up-to-date reference. Precision Metal 
Products, Stoneham, Mass. 

Circle 5L on Readers’ Service Card 
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Remote Area Monitoring Systems 


Reflecting the rapid growth of the re- 
mote area monitoring field is this 4-page 
booklet describing basic systems. Specifi- 
cation data, ranges, response, accuracy, 
stability, applications and dimensions are 
included. Victoreen Instrument Co., Cleve- 


land, Ohio. 
Circle 6L on Readers’ Service Card 


Thermocouple Data 


Thermocouples and thermocouple exten- 
sion wires are the subject of catalog 32. 
Contained in the booklet are useful charts 
with information on calibration symbols, 
wire color codes, wire resistances, weights 
and electrical properties and_ insulation 
characteristics. Thermo Electric Co., Inc., 
Saddle Brook, N. Zz 


Circle 7L on Readers’ Service Card 


Modern Testing Methods 


“Modern Testing Methods” is a booklet 
that describes an overall plan to guide 
electrical system quality from drafting 
board to obsolescence. The booklet covers 
stages of planning, production and main- 
tenance. Diagrams and actual on-the-job 
photos are used to tell the story. Here is 
an excellent guide book to help you in 
your work. Dit Mco, Inc., Electronics Di- 


vision, Kansas City, Mo. 
Circle 8L on Readers’ Service Card 


Temperature Indicating Controllers 


Temperature indicating controllers with 
new explosion proofing enables use of the 
instrument in hazardous locations without 
special precautions. You will want to have 
the complete information available. Other 
features: swivel-mounted and _ stainless 
steel capillaries to resist breakage and cor- 
rosion; and simplified internal construc- 
tion for easy installation, operation and 
maintenance. Temperature ranges extend 
from -150 to 700°F, with °C scales on 
request. Fenwal Inc., Ashland, Mass. 

Circle 9L on Readers’ Service Card 


Rugged Mobile Recorder 


Brochure 800 will help you select a 
rugged magnetic tape recorder for mobile 
or airborne uses. The recorder easily 
withstands the shock, vibration and en- 
vironmental variations encountered — in 
mobile use. Accuracy and scope of data- 
recording capabilities are comparable to 
large, high-quality lab type recorders. 
Equipment description, specifications, typi- 
cal application data and a tabular presen- 
tation of various data requirements served 
make up a good portion of the brochure. 
Ampex Corp., Redwood City, Calif. 

Circle 10L on Readers’ Service Card 


publications that will keep 


the-minute on developments uta 
are sent direct by the manufacturer wis 
out cost or obligation Circle Code Ny; 


ber on the Readers’ Service Post ard 





Instant Weight and Rate Indication 


An automatic, recording, analytical bal. 
ance which shows instantaneous weight and 
rate change is expected to open Up ney 
fields of research and control. Applica. 
tions are unlimited. This is an instrument 
well worth knowing about. William Ains. 
worth & Sons, Inc., Denver, Colo. 

Circle 11L on Readers’ Service Card 


Indicating Controllers 


A copy of catalog 510 in some handy 
file will give you a good start in selecting 
indicating controllers to meet your specify 
needs. The instruments described are fo; 
automatic control of pressure or {fo 
temperature indication; and receiver gages 
in various designs, ranges and accuracies 
U.S. Gage, Sellersville, Pa. 

Circle 12L on Readers’ Service Card 


Dynamic Measuring Instruments 


Here’s a good item for your instrument 
data file—a 32-page catalog that describes 
a line of more than 40 dynamic measuring 
instruments. The instruments have many 
laboratory and field applications in shock 
and vibration work, and high temperature 
strain measurements. A series of engineer. 
ing drawings, tables and graphs are in- 
cluded. Columbia Research Laboratories, 


Woodlyn, Pa. 


Circle 13L on Readers’ Service Card 


System Thermometers 


Catalog C60-2 is a real time saver. lt 
describes a complete line of rectangular 
case filled system thermometers. These 
indicators, recorders, transmitters and elee- 
tric and pneumatic control instruments are 
covered in good detail in the new 56-page 
catalog. Vapor actuated, gas actuated and 
mercury actuated thermometers and ther- 
mal systems for use between temperature 
limits of-125 to 100°F are listed and ex 
plained. Minneapolis-Honeywell Regulator 
Co., Industrial Division, Philadelphia, Pa. 

Circle 14L on Readers’ Service Card 


Pyrometer Handbook 


If pyrometers are important to your oper 
ation, you will want to own bulletin GEA- 
6650. Eight-pages, illustrated with phot 
and diagrams, the bulletin explains a com 
plete pyrometer line with emphasis @ 
such design features as printed circuils 
lead length compensation and_ flexibility. 
Application information on_ all control 
forms and principles of operation for the 
basic instrument and controller—measit } 
ing, speed, vacuum, power, density, an 
acidity—are outlined. General Electne 
Co., Schenectady, N. Y. 

Circle 15L on Readers’ Service Card 
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| DECKER Jf CORPORATION Bale Cynwyd, Pa. 
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Circle 101A on Readers’ Service Card 


one if by land... two if by sea 


Today, Paul Revere’s parallel coding 
in the hands of advanced Decker 
scientists and engineers 


e a usable method 
ata at high speeds 
across many miles 
video frequencies. 


And it may well be the 
ideal aircraft collision warning device. 
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; NEW-— New— New -— : 
» new literature 


Accurate Thermometer- ‘Conttuset jes 
Calibration Bath Meter Guide 


This is one of those “how to choose jt" 

b | _—s guides you'll want to keep close at 
It 5 NEW It features a complete line of re. 
HALLIKAINEN Calibration Bath indcating isranents In Both ged 
and commercial types. Sun Electric Corp 

. iat tase STORY SNTT ee ee Chicago, III. “ 

APPLICATIONS include checking industrial 

thermometers, filled system temperature in- 

struments and thermocouples. 

RANGES from —75°F to 175°F; ambient to 
500°F; 450°F; to 1000°F. 

FEATURES include cooling coil, motor driven 
stirrer and automatic refrigeration if re- 
quested. 

TEMPERATURE CONTROL is by liquid filled 
thermostat with 1°F differential or the HAL- 
LIKAINEN-SHELL THERMOTROL with 
.001°F sensitivity. Temperature control 
may be omitted if requested. 

Write today for full details 
Color Alarm @ Continuous Recording Viscometer © Vapor 


Pressure Recorder @© CHROMAGRAPH e  Sliding-Plate Micro 


viscometer @ and other analytical instruments for continuous 


HAMLIKAINEN 
Sreaduttmerds 


Industrial and Scientific 
1341 Seventh Street, Berkeley, Calif. 
Circle 102A on Readers’ Service Card 








Paper Electrophoresis 





Paper electrophoresis is a field ye 
worth knowing. To bring you up to date 
on the subject comes an 8-page catalog 
describing uses of paper electrophoresis jy 
analyzing a wide variety of materiak 
Spinco Division, Beckman _ Instrumeny 
Inc., Palo Alto, Calif. 

Circle 17L on Readers’ Service Card 











Computor Language Translaters 


The January edition of “R & D Reviey’ 
features an exciting and interesting artick 
on computor language translaters that you 
will want to take a look at. The artick 
deals specifically with a format contd 
buffer that puts life into the translate 
Electronic Engineering Co. of California 
Santa Ana, Calif. 

Circle 18L on Readers’ Service Card 


processes. 





Military Systems Manufacturing 


| The manufacture of military sb 
on ‘ sai : : | systems and components requires a high 
ss temperature ontro | degree of skill and the most precise ip 
: | struments. A new booklet, “On Target’. 
, | shows how these requirements are met with 
Ps | the end that costs are reduced and high 
TUBELESS, MULTI-LOAD | quality equipment is delivered. Ser 
Corp. of America, New Hyde Park, N.! 
Improved Model JS Series GARDSMAN Circle 19L on Readers’ Service Card 
Stepless Controllers by WEST. One 
Instrument Handles a Range of Wattage 
Requirements. 






Boning Up on Flowmeters 


A new bulletin and engineering dat 
sheet provides the reader with basic infor 
mation and theory on selection, sizing ai 
installation of the various types of primay 
differential pressure type flowmeters. Ap 
proved installation practices for gas 
liquids and steam are explained and thes 
illustrated. A series of tables of appropriate 
data for flow calculations concludes the 
booklet. Bulletin F1607 is one you'll watt 
for quick reference. Bristol Co,, Wate 








% Closest Control % Manual Reset bury, Connecticut. 
Circle 20L on Readers’ Service Card 
% Save power % Simplest Operation — 
% Prolong Heater Life One Knob How To Be a Valve Expert 
* Least Maintenance Valves are an important and_ indispet | 
%& Adjustable Band sable part of any ena control, A ner 
86-page booklet will help you in knowin 
Without tubes or relays, this unique | more about valves guide you on the 
instrument modulates input to suit de- W - a T é /, y y, | road to becoming a valve expert. Detail 
mand. Proved in wide use. Write for a WITHUMAINCF/4-A cross-section — illustrations, comprehenst™ 
Bulletin JS. eon 2 eon @ Benen | characteristics and data to aid in —<_ 
and application of valves are given 
4355A W. Montrose Ave. daha: pressure conversion chart scaled from 01 
Chicago 41, Illinois SALES OFFICES IN PRINCIPAL CITIES | 3000 psi is also included. Barksdale Valves 
Los Angeles, California. 
Circle 103A on Readers’ Service Card Circle 21L on Readers’ Service Card 
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oe 
How to Charge 


\GH-FLUX 
Magnets 







Day-long 
production 
> charging in 
> complete 
safety and 
comfort. 











RECOMMENDED BY 
LEADING MAGNET MAKERS 


This high powered condenser discharge 
unit will saturate large Alnico and ceramic 
permanent magnets of any shape, using 
interchangeable, plug-in pulse transformers 
of wire-wound fixtures. 100,000 ampere- 
turn output of basic unit can be increased to 
200,000 ampere-turns at any time by adding 
100 uf condenser banks and appropriate 
pulse transformer. Adapters for multi-pole 
rotors, rod, bar, ring and various other 
shapes are available. 


_ Operates from regular 115 volt, 60-cycle 
line with only intermittent 10-ampere drain 
(the few seconds when condensers are 
seating). Mounted on casters for conven- 
lent mobility. Price of basic unit with pulse 
transformer is less than $2,100. 


WE CAN HELP YOU 
Our 12 years of magnet charging 
experience is yours for the asking 
— send o sample magnet or sketch 
for free charging analysis. 





Write for Technical and Application Data. 


Kadio Frequency 


LABORATORIES, INC. 
Boonton, New Jersey, U.S.A. 
Circle 104A on Readers’ Service Card 
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| a pre-determined temperature. 





| finished product. 
| 91 Jamaica, 


Temperature Indicating Shortcut 


Temperature indicating crayons are a 
new shortcut in instantly detecting faulty 
steam traps without the need of dis- 


connecting the trap. There are many other 
applications for the crayons which me't at 
You will 
want to know more about them. Tempil 


Corp., New York, New York. 


Circle 22L on Readers’ Service Card 


How to be a Transistor Expert 


Have you wondered how the germanium 
alloyed Here is a 
new booklet that answers many questions 
With the help of 
chart, the 8-page 


transistor is made? 


on their manufacture. 
flow 
brochure shows the step-by-step operations 


15 photos and a 


in their production from raw material to 
General Transistor Corp., 
oe 

Circle 23L on Readers’ Service Card 


Fluid Flow Rate Alarms 


Fluid flow rate alarms for signaling or 
simple control functions are described in 
bulletin 165. Both magnetic and electronic 
types are available for use with rotameters 
Each fea- 


tures a fail-safe circuit design and suffi- 


to meet any flow requirement. 


cient accuracy to detect as litt!e as a 
millimeter of metering float movement. 
Brooks Rotameter Co., Lansdale, Pa. 


Circle 24L on Readers’ Service Card 


| Controlled Volume Diaphragm Pumps 


| hydraulic fluid between each stroke. 


about a metering 


Bulletin 1157 talks 
pump with diaphragm liquid end. Capaci 
ties, pressures and materials of construc- 
tion for the leakproof pump which meters 
obnoxious and toxic chemicals 
are specified. The bulletin also describes 
the special feature of the pump: mechani- 
volume of 


Mil- 


corrosive, 


cal actuation for correcting 


| ton Roy Co., Philadelphia, Pa. 


| ideas submitted by 


Circle 25L on Readers’ Service Card 


“How Others Do It"’ 
“How 


Others Do It” is a showcase of 


plant engineers, elec- 


| tricians, and maintenance men to increase 


assembled 


Illustrated with 


drawings and photographs, this issue, 24th 


production — efficiency. 


in a series of “Micro Tips,” covers 6 new 


methods which save man hours, protect 
operators and machinery, and eliminate 
waste. Micro Switch Division, Min- 


neapolis-Honeywell, Freeport, III. 
Circle 26L on Readers’ Service Card 


| Packaged Combustion Control 


Introducing a useful new brochure on 
electric package combustion control. The 
12-page bulletin explains the place pre- 
packaged combustion control 
has in the steam generation field. Ten 
separate systems are covered in detail. 
Schematics, program control chart, com- 
ponents details, panel outline and 
ponents drawings, piping, and wiring data 
are given. .The Hays Corp.. Michigan City, 
Indiana. 

Circle 27L 
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PW Switches 





For Your 


Pulse Width Systems 


Available Directly From 


—ASCOP 


ELECTRO-MECHANICAL DIVISION 


FORMERLY SWITCH DIVISION 


ASCOP — the pioneer developer of 
Pulse Width equipment — now offers 
a large line of standard and special 
PW multiplexing switches through its 
Electro- Mechanical Division. These 
multiplexers have proved their su- 
perior accuracy and dependability in 
thousands of military and industrial 
installations. Only at ASCOP does 
every switch receive such all-around 
severe testing to assure long, service- 
free life. And remember: When you 
order from ASCOP, you are buying 
from the largest and most experienced 
producer of PW multiplexers. 





DSM-180 


High Level 90 channel! x 10 sweeps per sec- 
ond, 900 samples per second, /RIG Standard, 
28 voit DC drive motor, governor controlled 
(other units of this series available at 45x20 
and with 400 cycle, 115 volt drive motors). 
One of more than 30 standard ASCOP PW 
switch models. 


ASCOP also designs and builds 
complete Pulse Width Systems. 


For Further Information, Write: 


A SCOP 


ELECTRO-MECHANICAL DIVISION 
Applied Science Corporation of Princeton 
P.O. Box 44, Princeton, N. J. 

Offices in principal electronic manufacturing areas 
Circle 105A on Re Service Card 
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0 


LOW PRESSURE 
DROP 


Helical rotor blades 
advanced hydrodyna 
mic design, allow min 
mum pressure loss in 


meter 


RAPID TRANSIENT 
RESPONSE 
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You Expect the Best 
and GET IT from 


STERLINE-ANGUS 


Recording Instruments 


Power Factor 


Circle 106A on Readers’ Service Card 


For Over Fifty Years the Leading 
Maker of High-Quality, Heavy-Duty, 
Direct-Writing Pen and Ink 


AC, DC and DC Milliammeters 
AC-DC Kva and Varmeters 
Ammeters Speed 
Voltmeters Pressure 
Wattmeters Vacuum 

Frequency Operation (20 Pen) 


Contact-Making Instruments 
Ask for Catalog No. 657 
Product Representatives in Most Principal Cities 


The ESTERLINE-ANGUS Company, Inc. 


Pioneers in the Manufacture of Graphic Instruments 
DEPT. H5, P.O. BOX 596, INDIANAPOLIS 6, INDIANA 





TURBINE FLOWMETERS 


ARE ENGINEERED FOR ACCURACY AND DEPENDABILITY 


Write for Bulletin 101 for complete data 


ENGINEERING CO. 


Circle 107A on Readers’ Service Card 


2 


HIGH FREQUENCY 
OUTPUT 


Each blade tip gener 
ates one electrical 
output cycle, providing 
a high frequency sig 
nal for improved 
resolution with elec 
tronic counters or for 
transient flow meas 
urements 


EASY DISASSEMBLY 


fotor may be 


7842 Burnet Ave., Van Nuys, Calif 














> new literature 





Info on Infrared 


New 4-page bulletin 70 gives complete 
information on model 70 infrared unit 
Unique features, theory of operation, -< 
struction and numerous applications ap 
( overed., 
California. 

Circle 28L on Readers’ Service Card 


Analytic Systems Co.. Pasadena 


Computer Data File 


Here’s a shortcut in selecting the com, 
puter you need to do the job, Eight. 
page data file 310 describes a ney high. 
accuracy, medium size analog computer 
Model 3100 performs the functions of 
general purpose analog equipment, It js 
useful in design, analysis and contr 
problems. Donner Scientific Co., Concord 


California. 
Circle 29L on Readers’ Service Card 


Temperature and Pressure Controls 


Here is one kind of informative literature 
which will interest those with the desire 
to know more about temperature and pres 
sure controls, Purpose, adjustments, op 
eration, switches and electrical ratings ar 
given for a variety of temperature and pres. 
Diagrams further illustrate 
the material United Electric Control 


Co., Watertown, Massachusetts, 
Circle 30L on Readers’ Service Card 


sure controls. 


‘Infrared Notes” 


You will find some new twists in the 
way infrared analysis is discussed when 
you read the informative “Infrared Notes” 
Here’s what’s contained in the booklet: ia 
struments for routine infrared analyses; 
spectrophotometer applications; and com 
plete lists of new literature on pH— ele 
trochemical and gas chromatography. Beck 
man/Scientific Instruments Division, Ful 


erton, California. 
Circle 31L on Readers’ Service Card 


New Relief Valve Catalog 


A quick, handy solution to your “which 
relief valve to use” problems is new 
catalog 110 which gives you the dope ™ 
adjustable, spring 
actuated relief valves. Performance curves, 
complete dimensions, parts specifications 
cutaway drawings and photos are di 
cussed. Their fool-proof operating and a¢ 
justment characteristics are covered fully 
Tuthill Pump Co., Chicago, IIl. 

Circle 32L on Readers’ Service Card 


a complete line of 


New Digital Voltmeter 


A new digital voltmeter is described in | 
bulletin 19-2, Features: new, single plant 
wide angle readout; exceptionally sha 
and brilliant characters; a measuremetl 
range of 0.0001 to 999.9 volts with ault 
matic polarity indication and automalt 
decimal placement; automatic, continud# 
standard cell calibration and built in dnt 
for parallel input printers. KIN 
San Diego, Calif. 

Circle 33L on Readers’ Service Card 
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CALLERY 
CHEMICAL CO. 


PIONEER IN HIGH 
ENERGY FUELS AND 
BORON CHEMISTRY 


has openings for: 


INSTRUMENTATION 
ENGINEERS 

FOR DEVELOPMENT 
ACTIVITIES 


Graduate Engineer. Minimum 
3 years’ industrial chemical 


plant or petroleum refining ex- 
perience. For the application 
and/or modification of ana- 
lytical instruments for use on 


process plant streams. 


INDUSTRIAL 
APPLICATION 
ACTIVITIES 


Graduate Engineer. Minimum 
3 years’ experience in specifica- 
tion writing, selection and ap- 
plication of industrial automatic 
control equipment to process 


Will consider 
non-graduate with minimum of 


plant streams. 


) years’ applicable experience. 
Permanent positions. 


Send Resume to 


Personnel Manager 
CALLERY 
CHEMICAL CO. 
Callery, Pa. 
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Sensitive Electrical Control 


What do you need in sensitive electrical 
control? Bulletin 106 tells what you can 
look for as it describes an instrument 
that thickness, torque, 
voltage, radiation, pressure, light, viscosi- 
ty pH, speed and load. The 
is called “Versatrol”. Assembly Products, 
Inc., Chesterland, Ohio. 

Circle 34L on Readers’ Service Card 


controls current, 


instrument 


Operational Information System 


Bulletin 103 will appeal to our readers 
engaged in continuous processes such as 
petroleum, chemical, metal, food, glass and 
paper. It describes a new systems concept 
using a highly reliable solid-state digital 
with memory 
especially for data 


computer magnetic core 
designed 
processing and “on stream” computation. 
Daystrom Systems, La Jolla, Calif. 

Circle 35L on Readers’ Service Card 


industrial 


Electronic Instruments Guide 


From across the seas comes this informa- 
live catalog on high-speed electronic in- 
struments. Recorders, indicator/recorders, 
controllers and transmitters are covered as 
to their specifications, performance and ap- 
p'ications. George Kent, Ltd., Luton, Bed- 


fordshire, England. 
Circle 36L on Readers’ Service Card 


Differential Pressure Flow Meters 


What kinds of applications do you think 
of when differential pressure flow meters 
are mentioned? Why rack brain, 
when you can get a copy of the new book- 
let 56-B-2 which gives complete application 
information as useful data on 


your 


well as 
principles of operation, linkage, ete. Ex- 
cellent and usable’ diagrams, clearly 
labeled, are a real aid in understanding 
the material presented. Industrial In- 
strument Corp., Odessa, Texas. 

Circle 37L on Readers’ Service Card 


Solid Front Phenol Case Gage 


Specially designed for the marine, 
petroleum and chemical industries, the 
gage described in a new bul- 
letin features a safety solid front case. The 
case is made of phenol resin which gives 
it the strength of cast iron, Particularly 
applicable in extremely corrosive atmos- 
pheres, or where a lighter weight case 
is needed. Norden-Ketay Corp,, Milford, 


Connecticut. 
Circle 38L on Readers’ Service Card 


one-page 


Pneumatic Controller Facts 


Catalog 53P-4000 discusses motion-bal- 
ance pneumatic controllers with new regen- 
erative feedback circuit. What are the ad- 
vantages of regenerative feedback? A con- 
ventional pilot system requires approxi- 
mately 0.001 to 0.0015 inches flapper mo- 
tion to produce the full range of relay out- 
put pressure. But with regenerative feed- 
back, motion requirement is reduced to 
0.0002 inches. Fischer & Porter Co., Hat- 


boro, Pennsylvania. 
Circle 39L on Readers’ Service Card 


A Company is 
known by the 
Customers 


it keeps 


A partial roster of the 


UNIVERSITY OF MINNESOTA 


WZ 
\\ 4 organizations that Datran bas the W 
N bonor of serving INT FZ, 
A, 
\ AMERICAN BOSCH ARMA W 
YL ASSOCIATED MISSILE PRODUCTS \ 4a 
W AUTONETICS YZ 
\ A COLEMAN ENGINEERING \I 7 
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N DOUGLAS AIRCRAFT 
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N EDWARDS AIR FORCE BASE 
4 FAIRCHILD ENGINE & AIRPLANE \ (J 
\ “ FIRESTONE TIRE & RUBBER \ (] 
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Telemetering Oscillators - Servo 
Automatic 


Pressure Transducers - 
Converters - Digital Strain Gage Indicators - 
Data Logging Systems - Bridge Balance Equipment 


Complete product catalog J-3 upon request. 


NAME .occvvcccccccrvevesesecvessseces ceses 


COMPANY ...cccscccscvcccccengssesseesseese 


ADDRESS 2.0... cecceccreseeecceeeeseeserenee 


DATRAN 


ELECTRONICS 
Oivision or 


MID-CONTINENT / manutacturing., inc. 
Menhetten Beoch Colitornie 


Circle 108A on Readers’ Service Card 
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NG N TIERS - 


TECHNICAL PUBLICATIONS 





An Important New Title 
at General Electric’s 
Heavy Military Electronic 
Equipment Department 


General Electric right now offers 
technical writers an opportunity 
for increased professional status 
and growth potential. Newly 
designated positions... engineer- 
technical publications... 
above average technical compe- 
tence for the preparation of 
instruction books and technical 
manuals for HMEE’s complex 
military electronic systems. 





require 


ENGINEERS TECHNICAL PUBLICATIONS 
prepare creative manuscript for 
operations, training and field main- 
tenance handbooks. Subject mate- 
rial includes circuit theory, systems 
philosophy, operation and installa- 
tion of heavy radar, sonar, air traf- 
fic control, ICBM guidance systems. 


ENGINEERS TECHNICAL PUBLICATIONS 
must have the academic and prac- 
tical know-how to gather and 
document material through daily 
contact with design engineers, 
factory test, product service and 
manufacturing personnel, while in- 
terfering as little as possible with the 
normal daily work of these groups. 


Requirements: @ U.S, citizenship 
e Ability to secure SECRET clear- 


ance ¢ BSEE or BS Physics or 
equivalent technical competence, 
e Field experience (e.g. military 
electronic equipment maintenance) 
highly desirable. ¢ High talent in 
, assimilation, organization and pre- 
sentation of technical material. 


Expense-paid interviews for quali- 
fied applicants. Please send your re- 
sume to Mr. George B. Callender. 


HEAVY MILITARY 
ELECTRONIC EQUIPMENT DEPT. 


GENERAL @® ELECTRIC 


Dept. 33-MO, Court Street 
Syracuse, N. Y. 
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Linearity Tester 


What will a 


mean to you? A ne 


reliable linearity tester 


w booklet now available 


linearity—independent, zero based, termi- 
nal based and absolute. The instrument 
furnishes continuous readings on a variety 
functions, too. Spectrol 


of non-linear 
Carrier San 


Electronics Division, 
Gabriel, Calif. 
Circle 40L on Readers’ Service Card 


Corp., 


Subminiature Switches 


you in selecting a subminiature switch for 
your particular application. All those list- 
ed are exceptionally compact, fully en- 
closed, snap-acting, and designed for use 
switch where limited space is a prime con- 
Unimax Switch Division, The W. L. Max- 


son Corp., Wallingford, Connecticut. 
Circle 41L on Readers’ Service Card 


Bourdon Tube Gages 


More than a century ago, a Frenchman 


by the name of Bourdon discovered that 
tubes of non-circular section, 
manently bent to form a semi-circle 
{to unbend if subjected to internal fluid 
hence the Bourdon tube. A new 


cross 
tend 


| pressure 
bulletin tells how the gage 
the tube and gives a full listing on highly 
now available. 


Connecticut. 
Circle 42L on Readers’ Service Card 








Questions & Answers on X-Rays 

X-Ray 
Spectro- 
Seventy- 


“ 


Questions and Answers on 
Diffraction, Diffractometry and 
craphy” is a new 16-page booklet. 
|one questions and answers cover 
most frequently raised by those involved 
in the field. Data deals with diffractometer 
and spectrograph equipment and _ tech- 
niques. It explains specimen preparation 
and describes fields of application for 3 
basic x-ray methods. Philips Electronics, 
Inc., Instruments Division, Mount Vernon, 


| New York. 
Circle 43L on Readers’ Service Card 


| 
| 


points 


New Electronic Recorder 


You will want to read about a new elec- 


|outputs from as many as 4 remote ring | 
balance meter-operated slide wires. It can | 
| be used to record any quantity measured | 
|by ring balance meters including fluid | 
| density, liquid level in open or closed | 
| vessels, boiler drum water levels, ete. 
Bulletin MSP-149 gives complete details. 
Hagan Chemicals & Controls, Inc., Pitts- 


burgh, Pennsylvania. 
Circle 44L on Readers’ Service Card 


gives complete information on a linearity | 
tester that tests all types of potentiometer | 


in applications requiring a sturdy, reliable | 


per- | 


tronic recorder that receives and eapried 





| 
| 


Here is a set of data sheets that will help | 


sideration. Diagrams illustrate information. | 
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evolved from | 


accurate gages which are 
Heise Bourdon Tube Co., Inc., Newtown, | 


100 Ke —4.5 Mc 


2.2 Mc —420 Mc 


420 Mc ~ 940 Mc 
Write 





MEASUREMENT: 





PUMP 


Liquids 
Gases 
Slurries 





Wavelike 
Motion 
of Steel 
Finger 





Forces Material Through Tubing 





Capacities 
0.2 cc. per min. 
to 4.5 G.P.M, 
yao range from $60. 00 te , 
epending on size $550.00 


and accessories 
Write for Catalog. 


SIGMAMOTOR, INC 


39 North Main St. . 


Middleport, WN. 
Circle 109A on Readers’ Service Card 





MEGACYCLE METE 


0.1 Mc to 940.0 Mc 








Model 59-LF 
Oscillator 


Determines resonantitt 
quency of tuned circuit 
antennas, transmissiet 
lines, by-pass condes 
ers, chokes, etc. Me) 
sures inductanceat! 
capacitance. Also 

a signal generator, i 
meter, frequency mete 
and in many other # 
plications. 


This compact, light 
weight grid-dip mete! 
available in the f 


ranges indicated. 
—{h 
Standard 





Model 59 
Oscillator 


a 





Medel 59—UHF 
Oscillator 


for Bulletin 
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RATES AND MECHANICAL REQUIREMENTS 
pox Number counts as one line 
50 characters and spaces per line 
discoun dvance payment of 3 or more 
10% he at one time 
POSITIONS WANTED 75c per line, payable 
in —, No discount 
Minimum—1 column inch............... 


musT REACH THE ISA JOURNAL, GRANITE 

S13 SIXTH AVE., PITTSBURGH 22, PA. NOT 

FHAN 10TH OF MONTH PRECEDING DATE OF 
PUBLICATION. 





—__— 





POSITIONS WANTED 


erage. FITTER desires position with a 
offering chance for advancement based on 
ability uce. No degre:, 15 years field ex- 


to pa to_ learn Resume on request. 
| 2068, % ISA Journal. 











— 





POSITIONS OPEN 


INSTRUMENT ENGINEER OR TECHNICIAN. 
Minimum five years experience in design and pro- 
duction of bi-metal dial thermometers. For perma- 
nent position in Engineering Department of well 
established rogressive instrument manufacturer 
starting new Bi-metal dial_thermometer department 
Write G. Becker, Chief Engineer, Weksler Instru- 
ment Corp., Freeport, Long Island, New York. 











SERVICES AVAILABLE 


ENGINEERS — SCIENTISTS — TECHNICIANS 
RESUMES our specialty. Write for ‘“‘How to Write 














Your Resume” with sample guide and forms—-$1.50 
Postpaid. The Resume Workshop, Dept. S, Orville 
E. Armstrong & Co., 55 W. 42nd St., New York 
36, N. Y. 

To market electronic transmission 


and control systems to process in- 
dustries. Locations in New England, 
South, Midwest, and Southwest. 
Instrument engineering experience 
required, sales experience desirable. 
Petroleum or chemical background 
preferred. 
Join independent division of estab- 
company enjoying rapid 
growth and opportunity. 
Send resume to: 
Manager of Sales Engineering 
Industrial Controls Division 
Manning, Maxwell & Moore, Inc. 
Danbury, Connecticut 











CONTROL VALVE 
DESIGN ENGINEER 


Here is an opportunity for a capable 
Control Valve Design Engineer to head 
Own project in a growing, pro- 
gressive company. Jordan Corporation, 
8 AAA-1 rated manufacturer of petro- 
» industrial and regulator valves 
for 65 years, has recently allocated a 
sum for expansion of their con- 
trol valve line. We want a man with 
ideas, ability, and ambition to head 
project. 
is a permanent position in a 
sound company, and it will enable you 
to make full use of your abilities. 
You must be a college graduate in 
echanical Engineering, and have sev- 
a years experience in the control 
Fle ceattation field. 
- C. Moss, Jordan Corpora- 
tion, 6013 Wiehe Road, Cincinnati 13, 
; lease enclose a resume and re- 
; cent photo, and state your salary re- 
ents. We shall then arrange in- 
= and a visit to our plant, at 
ee: Your reply will be held 
lutely confidential. 








ees 
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Miniaturized Pulse Connectors by J. 
H. Gesell, Federal Telecommunica- 
tion Laboratories, Inc., Nutley, N. J. 
49 pp., $1.25. 


Describes the development of a minia- 
turized, silicon rubber insulated, pulse 
connector and presents designs of 
three types of connectors. (Order 
from Office of Technical Services, 
U. S. Dept. of Commerce, Washington 
25, D. C. as PB 131048.) 


Devices for Measurement of Rotor 
Hot-Spot Temperatures of Aircraft 
Generators by Means of Thermo- 
couples by J. R. Barnum, O. E. Bux- 
ton, J. M. Nan, and W. Robinson. 
Ohio State University Research 
Foundation, Columbus, O., 23 pp. 


Describes construction of a device for 
transmitting the e.m.f. of iron-con- 
stant on thermocouples installed in a 
machine member, rotating at speeds 
from 1,200 to 10,000 rpm, to a station- 
ary potentiometer recorder. (Order 
from Library of Congress, Washing- 
ton 25, D. C., Microfilm, $2.00.) 


Method for Calculating the Response 
Time for Pressure Measuring Sys- 
tems. Robert C. Bauer, 33 pp., 
graphs, drawings, table, $1.00. 


In this report theoretical lag-time 
equations are developed for single- 
and double-tube pressure measuring 
systems connected to manometers or 
to measuring instruments of constant 
volume. Qualifying parameters which 
relate the applicability of the lag- 
time equation to any particular pres- 
sure measuring system are developed. 
(Order from Office of Technical Serv- 
ices, U. S. Department of Commerce, 
Washington 25, D.C. PB 131321.) 


Human Factors in the Design of Sys- 
tems. H. W. Sinaiko and E. P. 
Buckley, 52 pp., $1.50. 


An introduction and general discus- 
sion of the field of human factors for 
designers of systems incorporating 
men as operators, maintainers, or 
monitors of machines. Five areas are 
covered: the human component and 
the process of designing systems; 
characteristics of human component 
with implications for design engineer- 
ing; effects of human characteristics 
on engineering tests and system 
evaluation; an annotated reading list; 
and a checklist of human factors con- 


siderations in system design and 
evaluation. (Order from Office of 
Technical Service, U. S. Department 


of Commerce, Washington 25, D. C. 
PB 131248.) 
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coming events 


*Denotes ISA Sponsored or Participating Meeting 











MARCH 1958 


March 2-6-—ASME Gas Turbine Con- 
ference & Exhibit, sponsored by 
the Power Division, at Hotel 
Shoreham, Washington, D. C. 
Contact L. S. Dennegar, ASME, 29 
W. 39th St., New York, N. Y. 


*March 11-13—Eighth Annual Confer- 
ence on Instrumentation in the 
Iron and Steel Industry, sponsored 
by the Pittsburgh Section at the 
Roosevelt Hotel, Pittsburgh, Pa. 
Contact Fred Marton, 845 Ridge 
Ave., Pittsburgh 12, Pa. 


*March 17-21—Nuclear Congress, In- 
ternational Amphitheater, Chicago. 
Contact John A. Dever, ISA Pro- 
gram Chairman, Minneapolis-Hon- 
eywell Regulator Co., 707 W. 
Range St., Philadelphia 20, Pa. 


March 24-27—IRE National Conven- 
tion, New York City, Contact E. 
K. Gannett, IRE, 1 E. 79th St., 
New York, N. Y. 


March 24-27—Physical Society’s Ex- 
hibit of Scientific Instruments and 
Apparatus, London. Contact Physi- 
cal Society, 1 Lowther-gardens, 
Prince Consortroad, London, W. I. 


*March 26-28—Southeastern Regional 
Conference and Exhibit in Savan- 
nah, Ga. Contact Bill Powers, 
2011 Atlantic Ave., Savannah, Ga. 


March 26-28—20th Anniversary Meet- 
ing of the American Power Con- 
ference, at the Hotel Sherman, 
Chicago, sponsored by Illinois In- 
stitute of Technology. Contact R. 
A. Budenholzer, Mechanical Engi- 
neering Dept., Illinois Institute of 
Technology, 3300 Federal St., Chi- 
cago 16, IIl. 


March 27-29—Ninth Biennial Electrical 
Industry Show, Shrine Exposition 
Hall, in Los Angeles. Includes 
Fifth Annual Electrical Mainte- 
nance Conference. Contact Paul 
H. Hendricks, S. California Edison 
Co., P. O. Box 351, Los Angeles, 
Calif. 


APRIL 1958 


*xApril 1—Tenth Annual New Jersey 
Symposium on Control Systems 
Engineering, to be held in New- 
ark, N. J., sponsored by the New 
Jersey Section of ISA. 


*xApril 2-4—ASME-IRD Conference on 
Self-Optimizing Control, ISA Feed- 
back Control Systems Division co- 
operating. ‘To be held in Newark, 
Del. Contact R. P. Bigliano, E. I. 
du Pont de Nemours, Louvier 
Bldg., Wilmington, Del. 


April 14-15—Maintenance and Plant 
Engineering Conference, sponsored 
by ASME at the Penn-Sheraton 
_Hotel, Pittsburgh, Pa. Contact 
ASME, 29 West 39th St., New York 
7o, m. 2. 


110 


April 17-18—Second Annual Meeting, 
Institute of Environmental Engi- 
neers in New York City. Contact 
IEE, 9 Spring St., Princeton, N. J. 


April 20-24—40th Annual Meeting of 
the Scientific Apparatus Makers 
Association at the El Mirador 
Hotel, Palm Springs, Calif. Con- 
tact SAMA, 20 North Wacker 
Drive, Chicago 6, Ill. 


April 22-24—Electronic Components 
Symposium, in Los Angeles, spon- 
sored by PGCP-IRE, AIEE, EIA, 
WCEMA. Contact Raymond Sow- 
ard, Convair, Pomona, Calif. 


MAY 1958 


* May 5-7—Fourth National Flight Test 
Symposium, sponsored by ISA at 
the Park Sheraton Hotel, New 
York City. Contact Ralph H. 
Tripp, Grumman Aircraft Engi- 
neering Corp., Bethpage, L. L, 
New York. 


May 5-7—Conference on Automatic 
Techniques, sponsored by IRE, 
ASME, AIEE at the Hotel Statler. 
Detroit, Mich., Contact J. E. Eise- 
lein, RCA Building, 10-7, Camden 
a 2 


May 5-7—1958 National Symposium of 
the Professional Group on Micro- 
wave Theory at Stanford Univer- 
sity, Stanford, Calif. Contact Dr. 
Arthur L. Aden, Stanford Univer- 
sity, Stanford, Calif. 


*&May 6-7—Annual Manufacturers’ 
Night, Exhibit, Symposium and 
Maintenance Clinic sponsored by 
the Northern California Section at 
the Hotel Leamingtom, Oakland, 
Calif. Contact E. F. Schimbor, 
1341 Seventh St., Berkeley, Calif 


May 6-9—Western Joint Computer 
Conference, sponsored by IRE- 
PGEC, AIEE, ACM at the Am- 
bassador Hotel, Los Angeles. Con- 
tact Willis H. Ware, Rand Corp., 
1700 Main St., Santa Monica, Calif. 


*May 12-14—4th National Instrument- 
al Methods of Analysis, Shamrock 
Hilton Hotel, Houston, Texas. 
Sponsored by the ISA Analysis 
Instrumentation Division and 
Houston Section. Contact R. D. 
Eanes, L & N, Stanton Ave., 
Philadelphia 44, Pa. 


*xMay 21-23—Instrumentation & Auto- 
matic Control of Power Systems— 
Today & Tomorrow, by the ISA 
Power Division and the New York 
Section. Contact W. Welch, Long 
Island Lighting Co., L. I., N. Y. 


May 31-June 8 — European Congress 
of Chemical Engineering and 
ACHEMA Congress, Frankfurt. 
Germany. Contact DechamaHaus, 
Rheingart-Allee 25, Frankfurt a.m., 
West Germany. 


JUNE 1958 


xJune—Summer Meeting, Soci 
Automotive Engineers, ISA 7» 
portation Div. participating, 
tact Carl Canfield, Borg-War 
aa Spring Division, Belle 


xJune 2-4—6th National Telemeters 
Conference, Lord Baltimore 
Baltimore, Md., co-sponsored 
ISA. Contact G. M. Thynell, 
plied Physics Laboratory, J 
Hopkins University, 8621 George 
Ave., Silver Spring, Md. 


June 2-13—Operations Research 
Production and Inventory 
sponsored by Case Institute. @ 
tact R. Bell, Engineering Adn 
tration Dept., Case Institute, } 
Euclid Ave., Cleveland, Ohio, 


June 3—42nd National Conference g 
Weights and Measures, Washi 
ton, D. C. Contact NBS, JU, 
Dept. of Commerce, Washing 
25, D. C. 


June 5-6—2nd National Symposium 
Production Techniques, sponse 
by PGPT at the Hotel New Yor 
New York, N. Y. Contact John 
Trinkaus, Sperry Gyroscope 6 
Great Neck, L. IL, N. Y. 


June 9-11—Ninth Annual Sympe 
on Spectroscopy at the Pick 
gress Hotel, Chicago, sponsored} 
the American Association of § 
trographers. Contact Henry 
Hettel, Armour Research Found 
tion, 10 W. 35th St., Chicago 
Ill. 


June 9-13—4th Annual Internati 
Automation Exposition, Cong 
and Clinic at the New York © 
seum. Contact Richard Rimb 
Associates, 845 Ridge Ave., F 
burgh 12, Pa. 


June 18-28—Chemical and Petre 
Engineering Conference, in O}j 
pia, London. Contact Messrs. 
W. Bridges & Sons, Ltd. 
Grand Bldgs., Trafalgar Sq., 
don W. C. 2, England. 


June 22-27—61ist Annual Meeting 
Apparatus Exhibit, sponsored | 
ASTM at the Hotel Statler, 
ton, Mass. Contact Fred Van At 
ASTM, 1916 Race St., Philadel 
3, Pa. 


AUGUST 1958 





*xAugust 6-8—Annual Special Tee 
cal Conference on Non-linear 
netics and Magnetic Ampli 
sponsored by AIEE with PGIE 
Los Angeles ISA _ participatl 
Contact R. C. Byloff, Box 
Downey, Calif. 


SEPTEMBER 1958- 





*xSept. 15-19—Thirteenth Annual 
instrument-Automation Con 
and Exhibit, conference spon 
by the ISA Technical Dept., ¥ 
delphia, Pa. 


ISA 








